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The American Fire Alarm and Police 
Telegraph.—( Continued.) 

In the improved non-interference signal 
box, the clock-work is inclosed in a dust- 
tight, cast iron, round box, which is placed 
in one corner of a square iron case having a 
hinged door and lock, with key under the 
exclusive control of such city officers as may 
be authorized or required to give special 
signals, This case contains, in addition to 
the round box, a lightning arrester, also a 
telegraph key and call bell for engineers or 
police signals; thus every signal station may 
be used as a telegraph office for any city 
purposes. A small starting lever, spread into 
a thumb-piece or hook on the outside, passes 
through the door of the case, and projects 
through a closely-fitting aperture into the 
round box, where its end rests immediately 
under the detent lever of the signal mech- 
anism. Lifting the detent lever, by pressing the 
starting lever lightly downward once, sets the 
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signal mechanism, and through it the whole 
system of fire telegraph, in operation. The 
outside boxes are locked with combination 
locks, the keys of which are placed in the 
hands of the police and one or more respon- 
property holders in the immediate 
vicinity of each box. It will thus be seen 
that the mechanism is secured inside of the 
inner of three distinct iron boxes, and that 
opening the outer door reveals nothing but a 
square iron case with a thumb-piece project- 
ing from its door. 

So perfect is this mechanism that it is 
utterly impossible for any other than the 
correct signals to be transmitted, and when 
once started it can in no way be interfered 
with, not even by the pulling of another box, 
until it has performed its entire work. (See 
Figs. 6 and 7.) 

The Plain Pony is the simplest and lowest- 
priced signal box, suitable for small cities 
and towns, where they wish protection for 
the smallest amount of money. A view of 
this box is shown with the outside door open 
in Fig. 8. 

The Sector non-interference signal box, as 
exhibited in Figs. 9 and 10, is the style of 


sible 





box adopted by the city of Philadelphia. 
These Sector boxes may be made to run with | 


either weight or spring. The distinguishing 
feature between them and the regular non- 
interference boxes is that these, as will be 
seen by the engraving, have a much longer 
pull, and are wound by the pul! at each alarm 
of fire; while the regular boxes are wound 
up like a clock, and necd but the slightest 
touch of a finger to set them in action. 

All the alarm-apparatus is termed electro- 
mechanical ; fora very important and dis- 
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Fig, 7. 


tinguishable feature of it is, that it requires | 


but a minimum amount of battery-power to|sists of an indicator combined with the 
control an unlimited amount of mechani- | 8-inch, 15-inch, or 18 inch Excelsior gong, 
| each with its own magnet, and acting entirely 

Electro-mechanical tapper, shown in Fig. | independent of each other, so that if the 
11, has a 6-inch bell, struck with considera-| gong should accidentally miss a blow, the 
ble force; makes a very neat and reliable | indicator will not fail to make the right rec- 
apparatus to be placed in bed-chambers, | ord. 


cal force. 


oftices, or even in engine-houses where | 


there is not a great deal of noise to distract | is shown in Fig. 15. Wherever call-men are 
|in any way relied on for a fire department, 


attention. 

The ‘‘ Excelsior ” gong, shown in Fig. 12, 
is made with three sizes of bell—8-inch, 15- 
inch, and 18-inch. This gong is by far the 
most reliable and efficient signal-gong for 
sounding a definite nnmber of blows. It is | 
almost impossible that it should fail to re- | 








spond to every break of its circuit, and it 
never gives ‘‘ double blows.” 

The indicator seen in Fig. 13, with an 8- 
inch mechanical vibrating gong set in motion 
by the first movement of the indicator, is 
also made without the vibrating gong. These 
indicators display any number from one to 
pine hundred and ninety-nine, and are not 
mere indications of what a gong or bell may 
strike. 





specially provided for fire-alarm purposes, 
as bell-strikers can be attached, and used 
with any school or church bell without. in 
any way interfering with their ordinary use. 
Suppose a fire breaks out in a city where 
the automatic system of fire telegraph is in 
use. The party who first discovers the fire 
runs to the nearest signal-box, and obtaining 
a key opens the outer door of the box,and pulls 
down the brass hook, which is plainly in sight, 
once only, and lets go. Before he can turn his 
back upon the box, its clock-work is in mo- 
tion, and an alarm is being sounded upon the 
little bells in every signal box, the gongs in 
the engine-houses, and upon the large tower- 
bells. Suppose the hook of box 21 has been 
pulled, the blows upon the bells and gongs 
will be given thus: 1-1 (two blows), then a 
panse of five or six seconds, and thcn 1, 
making 21; and this is repeated four times. 
The executive offices of the Gamewell 
Fire-Alarm Telegraph Company are at 1} 
Barclay Strect, New York. Its officers are 
Joseph W. Stover, President; Chester IH. 


Pond, First Vice-President and Secretary; 
Joseph Kinsey, Second Vice President; Otis 





aa Hy 


Hal 


Wud 


The instrument represented in Fig. 14 con- 


The bell striker, for church or tower bells, 


it is absolutely essential that general alarms 
should be sounded, in cases of fire, upon 
large bells. The machines furnished for this 
purpose to give the full tone of the heaviest 
bells, or sound alarms by steam whistles. 





It is not necessary that bells should beJ 





T. Petter, Treasurer, and John N. Gamewell, 
General Superintendent. Messrs. Wm. H. 
Mendell and James M. Gardner are spe- 
cial agents; aud the company also has 
the following local agents: E. B. Chandler, 
118 La Salle Street, Chicago, Ill.; The Bell 
Telephones Company of Canada, Montreal, 
P. Q., Can.; Edwin Rogers, 115 Congress 
Street, Boston, Mass.; The Utica Fire-Alarm 
Telegraph Company, Utica, N. Y.; Post & 
Co., Cincinnati, O.; Webb Chandlee, Rich- 
mond, Ind.; J. Frank Morrison, 7 South 
Strect, Baltimore, Md.; B. R. Bates, Denver, 
Col. ; California Electrical Works, 34 Market 
Street, San Francisco, Cal. 
ae 
A Government Conference of Electricians, 
A bill is pending in the House of Repre- 
sentatives for the appointment of a Govern- 
ment Commission to conduct a national con- 
ference of electricians and make special in- 
vestigation on the occasion of the Interna- 
tional Electrical Exhibition to be held in 
Philadelphia next September. The bill was 
introduced into the House in January last by 
the Hen. William Mutchler, of the North- 
ampton District, in this State, was referred 
to the Committee on Commerce, and has 
been unanimously agreed to by that com- 


mittee. It is a measure that deserves the 
approval of Congress, for no physical 


science, chemistry perhaps excepted, comes 
home so closely to the affairs of every-day 
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life in these days as that which relates to the 
laws, phenomena and applications of elec- 
tricity. We, of course, get most experience 
of it by means of the telegraph and the 
electric light, but these are only two of its 
many uses. Jt is equally valuable in the 
chemist’s laboratory and in many workshops. 
It is in the hands of the scientific investiga- 
tor as an aid in his researches which he 
cannot do without. It is in the hands of 
Government officers as an indispensable in- 
strumentality for the guidance and explosion 
of the most formidable engines of destruc- 
tion in all warfare. It comes to the aid of 
the quarryman when he has to throw down 
an enormous cliff. It enables Gencral 
Newton and his successor engaged in remov- 
ing the rocks which obstruct navigation at 
Hell Gate, in New York harbor, to carry on 
their work under the water, It places in the 
hands of the astronomer the ability to 
work time among the celestial bodies to the 
hundredth part of a second. It drives the 
sewing machine needle and the lathe of the 
artisan ; and it enters into the composition 
and economy of so many other things that 
the catalogue of the coming Franklin L[asti- 
tute Exhibition extends into scores of classi- 
fications and hundreds—perhaps thousands 
—of objects. It is on our own streets, in 
our houses, workshops, laboratories and 
ships, »nd we all have need to know more 
about it. 

Electricity is one of the few energies that 





are carrying on the physical activities of this 


es a 
j > awit 





Fic. 9. 


world at a faster gait than ever moved 
before ; and the science of it—that is, its 
nature and the laws by which it works and 
may be controlled for the uses of man—is a 
subject In the highest degree entitled to the 
encouraging action of the Government. 
Congress is not asked now for the first time 
to pass laws for the advancement of science 
and the diffusion of useful knowledge, and 
to provide for such objects. It has done so 
for many years in the Naval Observatory, 


Fie 


|undertakings have been, none of them 
surpass in importance the investigations and 
results within probable reach of the Electri- 
cal Commission provided for in the bill 
before the House, which gives occasion for 
these remarks ; and some of them bear no 
comparison in the matter of immediate 
practical usefulness. While the application 
| of electricity to commerce and the arts is 
| making enormous strides, the science itself 
las a science—that is sure knowledge of the 


which is equipped with one of the largest | laws which govern that invisible and im- 
and best refracting telescopes in the world, | ponderable agent known as electricity—is in 
and wLich, until quite recently, was the | its infancy. It is the subject of eager, dili- 
very largest and best. This is in aid of the| gent patient research. Those who know 
Nautical Almanac, for the benefit of our| most—those who handle it, so to speak— 


own and the world’s commerce on the high 
seas. It has encouraged the Coast Survey to 
make scientific examinations far beyond the 
immediate scope of a hydrographic survey 
of our coasts and inland waters. It has sent 
out expeditions to sound and explore the 
profound depths of the Atlantic and Pacific 
Oceans; to take observations of solar 
eclipses and transits of Venus in distant 
countries, It is ahead of all the world in its 
contributions to the applied science of 
meteorology, and pursues that useful work, 
at large annual expense. It was engaged for 
seyeral years in elaborate scientific inquiries 
into the composition of iron and steel and 
their resisting strength when subjected to 
strains of work in which it was aided by 
the Franklin Institute. 

The foregoing list of the scientific works 
which Congress has authorized the Govern- 
ment to undertake or assist, is called up 
froin unaided memory. It could easily be 
enlarged by reference. Useful as such 


| understand best how little they really do 
| know of those laws, or what is the nature 
of the influence that excites or causes fluctua- 
tions or obstructions in the thing which for 
convenience of conversation called an 
‘‘electric current,” but which they knew is 
not a ‘‘current” atall. What else it may 


is 


described in form of words. 

A vast field of the unknown is open to 
research ; aud one of the very best oppor 
tunities for aiding in 1t with practical effect 
will be at the Franklin Institute Interna- 
tional Exhibition this coming autumn, for 
here there will be gathered at that time not 
only an immense display of the objects by 
means of which electricity is made to do 
helpful work for man, but here will also be 


for the Advancement of Science and the 
British Association. It will be a world’s 





congress of the men of science who speak in 
our own tongue, 


be they know not, in any way that can be | 


| 
| 
| 
| 


| 
| 
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at the same time the American Association | 







































The bill that provides for the American 
Commission (House bill No. 2,655) is, there- 
fore, one of the bills Congress should pass ; 
and it would greatly help if it should be 
passed at an early day, so as to give the 
president an opportunity to select the ablest 
electriciacs—men versed in both the theory 
and the practice—the country can supply. 

——_ +e —__—__ 
A National Electrical Conference. 


One of the most important movements 
inaugurated in connection with the Inter- 
national Electrical Exhibition is that pro- 
posed by the passage of the following bill 
now pending before the House of Repre- 
sentatives. The project is not only supported 
by the foremost men in electrical and physical 
science of this country, but it is regarded 
with favor by all who comprehend the im- 
mense developments possible to electricity— 
under the impulse of conferences and. investi- 
gations such as the proposed Government 
Commission can undertake. The measure 


| was advocated before the Commerce Com- 


mittee of the House by Professor M. B. 


| Snyder, chairman of the Committee on Con- 


ferences of the Franklin Institute, and pro- 
fessor of astronomy.in the Central High 
School of Philadelphia; TFrofessor H. A. 


Rowland, professor of physics in the Johns | 


Hopkins University, Baltimore; Professor 
Simon Newcomb, superintendent of the Nau 
tical Almanac Office at Washington; Pro- 
fessor C. F. Brackett, professor of physics 


|in the college of New Jersey, at Princeton; 


Professor C. A. Young, director of the Hol- 
stead Astronomical Observatory at Princeton; 


‘and was also supported by other well known 


scientific gentlemen. The bill, as here given, 
has been favorably reported to the House and 
referred to the committee of the whole. 





MR. MUTCHLER INTRODUCED THE FOLLOW- 
ING BILL: 
oon Comenees,) on nus. 
1st Session. 
[Report No. 1,444.] 

In THE House OF REPRESENTATIVES, 
January 8, 1884; read twice, referred to the 
Committee on Commerce, and ordered to be 
printed. 

May 7, 1884.—Reported with an amend- 
ment, committed to the Committee of the 
Whole House on the State of the Union, and 
ordered to be printed. 





A B11 to authorize the appointment of a 
scientific commission which may conduct a 
national conference of electricians and special 
investigations on the occasion of the Inter- 
national Electrical Exhibition, to be beld in 
Philadelphia in eighteen hundred and eighty- 
four: 

Whereas, the interests of electrical science 
and the rapidly increasing use of electricity 
in this country demand the official assem- 
blage of a national conference of electricians, 





which may not only consider scientific ques- 
| tions of public importance, but also create a 
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stimulus to more extended and intelligent 
application; and, 

Whereas, the International Electrical Ex- 
hibition, to be held in Philadelphia in the 
autumn of eighteen hundred and eighty-four, 
under the auspices of the Franklin Institute 
of the State of Pennsylvania for the Promo- 
tion of the Mechanic Arts, offers a rare and 
fitting opportunity for such an official assem- 
blage of electricians: Therefore, 

Be it enacted by the Senate and House of 
Representatives of the United States of 
America in Congress assembled, That the 
President of the United States be, and is 
hereby authorized to appoint a scientific 
commission, which may, in the name of the 
United States Government, conduct a national 
conference of electricians in Philadelphia, in 
the autumn of eighteen hundred and eighty- 
four. 

Sec. 2. That said commission may invite 
scientific men, native and foreign, to partici- 
pate in the conference, and may in general 
determine the scope and character of its 

|work. The commission may also conduct 
such special investigations, both at and sub- 
sequent to the International Electrical Exhi- 
bition, as may vonduce to the progress of 
electrical science in this country, and may 
prepare and submit reports of the results of 
the conference and investigations. 

| Sec. 8. That the sum of twenty-five thou- 
sand dollars be appropriated to meet the 
expenses of the commission in conducting 
the conference and investigations, and to 
| meet the expenses of preparing reports of the 
}same: Provided, That the whole amount of 
the expense incurred by said commission shall 
‘not exceed the said sum of twenty-five thou- 
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sand dollars; and the members of said com- 
mission shall not receive any compensation 
for services. 

Sec. 4. That the work of the commission 
shall be completed within three years of the 
passage of this act; and that any balance 
remaining unexpended at the expiration of 
that time shall be covered into the United 
States Treasury. 

Oe —_—_ 

On the Absolute Standard of Light. 

fhe study of the radiation emitted by 
melted silver has essentially for its object the 
verification of the principle of the method 
which consists in taking as standard the light 
of a metal at its point of fusion, following 
the idea which I put forward at the Inter- 
national Congress of Electricians in 1881. 

Preliminary researches having shown the 
constancy of the radiation during the whole 
time of solidification, I was enabled to take 
in hand with safety the realization of the 
absolute standard. 

I take, as an absolute unit of hght, the 
radiation emitted by a surface of one square 
centimeter of platinum at its point of solidi. 
fication. 
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To obtain any given multiple of the unit it 
is merely requisite to increase the surface. 

The Carcel lamp, of Dumas and Regnault’s 
model, having been adopted as a usual sec- 
ondary standard, I have been obliged, in the 
first place, to determine the value of this 
lamp in relation to my type-standard. By 
means of different methods, which gave ac- 
cordant results, I found for the value of the 
normal Carcel lamp, ¢, 

° = 2.08° 
whence, taking the surfaces’into account, it 
may be concluded that the intrinsic intensity 
of our standard is, approximately, eleven 
times that of the Carcel lamp. 

I have also operated upon electric foci. 
The comparison with the standard has been 
found practically very satisfactory. I de- 
scribe merely the experiments made with 
incandescent lamps, the color and the con- 
stancy of which render the comparison with 
platinum very easy and certain. 

The incandescent lamp (Swan’s system) 
was supplied by a battery of 30 Kabath’s 


accumulators. A resistance box inserted in 
the circuit enabled us to vary the arrangement. 
Every minute an observer noted the in- 
tensity, ¢, of the current, and the decline of 
the potential within the limits of the lamp. 
It was, therefore, merely requisite to take the 
instant of each photometric measurement in 
order to know the corresponding condition 
of the lamp, and consequently its lighting 
power; special experiments at the beginning 
and at the end of each series of observations 
having determined this power for different 
values of ¢, £. The relative values of E given 
below, being deduced from electric measure- 
ments, are independent of the possible varia- 
tions of the Carcel lamp. 

In order to compare the electric lamp with 
the standard, I made use of a Bunsen’s pho- 
tometer, which could be moved between the 
two sources of light, whick were separated 
from each other by a distance of four meters. 
The rays emitted vertically by the platinum 
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were thrown horizontally by means of a 
mirror at 45°, the total effective distance 
being about 4.50 meters. It was accurately 
determined each time. We call it A, and 
the distance from the platinum to the photom- 
eter D. 

At the first sitting three different observers 
took each six measurements. From the 
eighteen determinations thus obtained, we 


may deduce as many values of the ex- 
2 
pression, pe D)® representing the intensity, 
in Carcels, of the light reflected by the mirror 
placed above the platinum. As for the ob- 


servers, these values are divided in three 
groups, of which the respective means are: 
nek cuiauheeieaedoace esrietmice Gnaceaiae 7.018 
i auitesnadnseae. soc anenwees 7.016 
WA FE Sires SP AG hs 7.035, 
MNES os Gua siendensosens 7.023 





As for the arrangement of the lamp, they 





are also divided into three groups, 
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as 


| Ata subsequent sitting the arrangement of 
the lamps was made to vary much more. 
The second table summarizes the observ- 
ations, 

The photometric measurements agree well 
with the electric measures. They give for 


1 
the normal Carcel, c = 5 07’ 2 value very 
we Ve 


near that which we have found directly. 

To sum up, platinum at its melting point 
fulfils the conditions which we must require 
from an absolute standard of tight: it depends 
on a physical phenomenon perfectly definite 
and constant, and, being of a convenient 
magnitude, it yiclds a practical term of com- 
parison for the customary standard.—By M. 
J. VIOLLE, in Comptes Rendus, 

——_+ee—_—_. 
Purification of Water by Motion. 

A discovery has been made by Dr. Pehl, 
of St. Petersburg, which promises to have a 
very important bearing on many industrial 
processes. The water of the river Neva is 
very free from bacteria, having only about 
300 germs in a cubic centimeter. The canals 
of St. Petersburg, on the contrary, are in- 
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fected with bacteria, their number reaching 
110,000 in a cubic centimeter, even during 
good weather. The same is true with regard 
to the conduits of water for the sufiply of the 
city. While the chemical composition of 
the water passing through these city conduits 
hardly differs from that of the Neva (by 
which they are supplied), the number of 
bacteria reaches 70,000, against 300 in the 
water freely taken from the river; and the 
worst water was found in the chief conduit, 
although all details of its construction are the 
same as in the secondary conduits Dr. Pehl 
explains this anomaly by the rapidity of the 
motion of the water, and he has made direct 
experiments in order to ascertain that. In 
fact, when water was brought into rapid 
motion for an hour, by means of the centrif- 
ugal machine, the number of developing 
germs was reduced by 90 percent. Further 
experiments will show if this destruction of 
germs is due to the motion of the mass of 
water, or to molecular motion. If this dis- 
covery of Dr. Pehl’s be confirmed. it will 
become possible to destroy bacteria, and 
render a water comparatively pure simply by 
passing it through a centrifugal machine. 
The subject is of special interest to brewers, 





who suffer, perhaps, more than any other 
manufacturers from the attacks of bacteria, 





4 


HLECTRICAL RHEVIHW.- 





[June 14, 1884 








Electrical BH eview. 


Published Weekly at 23 Park Row. 
P. 0. BOX 3329. 


Geo. WORTHINGTON, } 
Wm. A. Hovey, 
Tuomas H. DELANO, - - - - 








Editors. 
Publisher. 





SUBSCRIPTION. 
United States and Canada, $3.00 per an- 
num, in advance. 
Great Britain and other foreign countries, 
$4.00, in advance. Postage free. 


EDITORIAL ANNOUNCEMENT. 


Address all communications and make all 
checks and P. O. orders payable to order of 
Delano and Company, Proprietors. P. O. 
Box 3329, New York. 

We invite correspondence from Electricians, 
Inventors and the Telegraph and Telephone 
fraternity on matters pertaining to electrical 
and scientific subjects, and all facts of special 
interest in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mailing 
address of their paper changed by sending both 
old and new address. 








NEW YORK, JUNE 14, 1884. 





CONTENTS. 


PAGE 
The American Fire-Alarm and Police Telegraph 1 
A Government Congress of Electricians........ 1 
A National Electrical Conference............... 2 





Kansas City and Northwestern News........... 5 










The Horn Insulator ete 
Art Bloctrotyping. yo.ccs..cosccccceseccccece coos «65 
OIE DI atadcissespriens caatswnditninns 6,7 
FRR oc avadnccenedieccasiscwnsiecescrevensd 7 
Electrical and Scientific..........cccscccccccccces 8, 9 
OCI, GG TI ak 6 oath wesavcsassesencees 9 
The State of Manufacturing..................00- 9 


Bell Telephone stock advanced sharply last 
week and got back to anti-panic prices. The 
books show that for the first three months of 
the present fiscal year the nt earnings of the 
company were at the rate of twenty per cent. 
per annum, and, as they also show a steady 
increase of the number of telephones in use, 
there is every reason to expect a growing rate 
of net profit during the balance of the year. 





The incandescent light is coming into use 
in England in the coal mines, especially in 
those that are dangerous on account of gas. 
In the matter of safety they are fully equal to 
the best ‘* Davy,” and in the matter of illumi- 
nation they beat it out of sight, since the 
wire gauge, which is essential to the safety of 
the Davy lamp, cuts off a very large propor- 
tion of the light. There are many mines in 
this country, especially those in the bitumen- 
ous seams in Virginia, where the incandescent 
light might be used to great advantage. 





Experimental work continues on the Bell 
Company’s copper circuit between this city 
and Boston with very satisfactory results. 
The mere matter of talking over the line be- 
tween the experimental stations in the two 
cities is simple enough, but when it comes to 
connecting the circuit in with the Exchange 
lines, so that a subscriber in New York may 
talk direct with a subscriber in Boston, new 
difficulties present themselves. But these 
have been overcome, and this week very ex- 
cellent results of this sort have been obtained. 





The multiple-switch board, which, as now 
made, isa marvel of compactness, has been 
still further improved by reducing the size of 
all the parts, so that, fora given number of 
subscribers, it will cecupy just one-half the 
space 10wW required. We learn that the neces- 
sary drawings were completed some time 
since, and that the Western Electric Company 
is at work on the new boards. It is probable 
the Boston Exchange will be equipped with 
one of them, which will delay removal to 
their new office until October. 





‘*All work and no play” is poor policy, 
and with this in mind Messrs. Ingham, Downs 
& Glidden invited a lot of ‘the boys” to en- 
joy the hospitalitiis of their ‘‘Syndicate 
Farm,” near Lowell, Ma-s., last Wednesday. 
Telephone interests preponderated, and Gen- 
eral Managers were as plenty as Brigudier 
Generals in Washington when the firing was 
heavy at the front. There was no end of a 
good time, for all formality was laid aside, 
and all acted and felt like boys un a frolic. 
It should be added that a Jersey wedding was 
the ostensible object of the gathering. 





The famous *‘ Drawbaugh suit” is approach- 
ing its end. The evidence is all in, and it is 
suid that the arguments may be looked for in 
July. They will be looked for with an inter- 
est only second to that which the opinion of 
the court will excite, for both sides have ab'e 
counsel and both have devoted unlimited 
time and money to the perfection of their 
vase. As to the outcome, men differ in 
opinion as much as they did in the case of the 
great Enzlish ‘‘ Claimant.” But we shall all 
know when the Court has spoken, and the 
wisest among us will not know until then. 





Our paragraph of last week concerning the 
doings of the Gverland Telephone Company 
in this State has brought us the favor of a 
reply from Mr. Geo. M. Lowery, one of the 
directors, in whjch he repudiates our state- 
ment that stock selling is the compa”y’s 
chief object, and adds ; ‘* The men who have 
become directors in this board are not only 
men of standing and influence, but men of 
brain and wealth, and have gone into the 
telephone business as they would into any 
other legitimate transaction, and propose to 
stay there until the Supreme Court of the 
United States says they shall put down their 
arms,” 





They are having very much the same 
trouble in certain parts of London with the 
overhead wires that they had years ago with 
the street railways. The control of the streets 
is yested in the different parishes, and the 
vestries are the authorities in power. These 
parishes are divided by imaginary lines, and 
only the initiated can tell what town they are 
in at any given moment. Some of the par- 
ishes are very liberal, some set up annoying 
and Lurdensome conditions, ana some, witb- 
out giving any reasons, prohibit the wires 
entirely. London vestries are proverbially 
pig-headed and unreasonable, and the present 
trouble is a new illustration of the clumsy 
way in which London is governed. 





Some idea of the part that the telegraph is 
taking and is to take in the future in news- 
paper work may be judged from the amount 
of telegraph news that appcared in every 
daily paper of any importance during con- 
vention week. Formerly corre- pondents were 
instructed to boil their telegrams down, and 
to remember that every word cost money, but 
now their instructions, if one may judge from 
their acts, must be to send anything and 


everything. One wou!d think that column 
upon column of Convention proceedings 


would be a heavy enough tax on the papers, 
but to this they add as many more of per 
sonal opinions, transcripts of editorials, in 
whole or in part, of leading papers, and inci- 
dents and gossip. Such enterprise ‘‘comes 
high,” but it appears to pay. 





Our foreign exchanges of the electrical sort 
have much to say concerning the electrical 
launch and the measure of success that has 
attended the experiments that have been made 
with it in English waters. So far there seems 
to be a good many ‘‘ outs,” especially in con- 
nection with the storage batteries used, and 
neither the speed, the power, nor the endur- 
ance yet attained are such as to encourage 
any one to follow in the footsteps of English 
experimenters. The slow and tedious proc- 
ess of charging the accumulators, their loss 
of power, their great weight, and the small 
return of power all count heavily against the 
scheme. That we shall have a reasonably 
satisfactory electrical launch there can be no 











reasonable doubt, but that power will be fur- 
nished by any of the forms of sturage battery 
now made does not seem probable. 





In the matter of underground wires our 
London namesake has come to very much the 
same conclusion that was reached by the 
General Committee of Electricians in this 
city. It will be remembered that the com- 
mittee recommended the appointment of a 
commission by the legislature, with instruc- 
tions to investigate and report. The London 
Electrical Review says: ‘‘ Would it not be 
well, pending any further law-suits and legal 
decisions on these matters, which may again 
be upset on appeal, for the Board of Trade, 
aided by proficient experts, to thoroughly in- 
vestigate the subject with a view to arriving 
at an absolute determination? Were this 
entertained and accomplished in a complete 
manner, we should, knowing already the 
principal facts concerning overhead wires, 
have no difficulty in settling the vexed ques- 
tion in point.” 





The practical consolidation of the Bankers 
and Merchants’ and the Postal Telegraph 
Companies is the event of the week in tele- 
graph circles. Some such move was to be 
looked for as the result of the financial 
troubles of the President of the Bunkers and 
Merchants. If the rumors that are in the air 
are to be relied upon, the Baltimore and Ohio 
stood ready to ‘‘take in” the Bankers and 
Merchants had negotiations failed with the 
Postal. Prior to this it is quite certain that 
Jay Gould was approached by the B. & M., 
but he evidently thought that it was not quite 
ripe enough to pick, and so allowed it to go 
elsewhere for a market. We venture the 
sugge-tion that the next move will be the 
consolidation, in some form, of the new com- 
bination and the Baltimore and Ohio. It may 
look like a lion and lamb arrangement, but if 
the B. & O. plays the minor role the lamb 
will not be inside. 





The time is coming when business houses 
using the telephone largely will relegate it to 
a closet, and employ a small Loy to answer 
calls and summon the particular party needed, 
and, in many cases, to transmit messages. 
Putting a telephone into an open office, es- 
pecially in the summer time, when windows 
have to be kept open and the noises from the 
street interfere with even ordinary conversa- 
tion, is to use the instrument unfairly and to 
terribly try the tempers and patience of those 
who try to hear the “still small voice” of the 
operator in the central office. In trying to 
drown the noise of the street by loud speak- 
ing the subscriber does just what makes it 
most difficult for the person with whom he is 
talking to hear his words, and he not infre- 
quently attributes the fault to the instrument 
when the latter is more sinned against than 
sinning. A combination of closet and small 
hoy will do away with two thirds the annoy 
ance, and aid the central office materially in 
giving prompt, efficient and sati-factory ser- 
vice, 





The citizens of Boston, if one may judge 
from the communications appearing in the 
papers there, evidently think that the Com- 
mittee on Street Lights a-sumes to own the 
streets, the public squares and the common. 
The city government made ample appropria- 
tion for an increase in electric lighting, but 
the committee refuses to use it for that pur- 
pose, but, instead, has reduced the nurber of 
electric lights by discontinuing those on the 
common. The fact probably is that the com- 
mittee is owned, body and soul, by the gas 
company, and in no city in the country is the 
gas interest more insolent, arrogant or brazen- 
faced than in Boston. But it has gone too 
far this time, and although it may triumph 
for a time, public sentiment is so decidedly 
opposed to it that its reign is certain to be 
brief. That it should oppvuse the electric 


light is not surprising, for, in view of the 
competition, it has been forced to cut down 
its price materially, but this is no excuse for 
preventing the execution of the plainly ex- 
pressed will of the people. 





Dr. Tanner, the man that tried to see how 
lung he could exist without food, and unfor- 
tunately survived the ordeal, has, for some 
inscrutable reason, been interviewed on the 
subject of electricity, and has delivered him- 
self of an opinion as is an opinion. He con- 
tends that ‘the human organism is a machine 
run by force. That force he assumes to be 
electricity. He further claims that this subtle 
motor force is the energizing principle in 
food; that it is contained also in the water we 
drink and in the atmosphere we breathe. He 
assumes also that electricity is the cohesive 
power that holds all particles of mutter to- 
gether, mineral as well as vegetable and ani- 
mal. He believes that the time will soon 
come when the minerals will be utilized for 
food; that is, this energizing principle in 
metals will be evolved by manipulations and 
made subservient for good by supplying man 
with the most potent of all forces in nature.” 
It may be that Dr. Tanner has a clear idea of 
the meaning his words are intended to cov- 
vey. In that case he certainly has us at a 
disadvantage. 





THE ERIE REPORT. 

The very full and interesting report of the 
Directors of the Erie Telephone and Tele- 
graph Company for the first ten months of 
its existence will be found in full on another 
page to-day, together with the financial state- 
ment of the treasurer and the report of the 
auditor. It will be seen that the business of 
the company has been pushed with very 
great energy and success, that a very large 
amount of construction and reconstruction 
has been done during the period covered by 
the report, that there has been a steady and 
rapid increase in the number of subscribers, 
and that the income from extra-territorial 
lines has grown very rapidly. 

In discussing the probabilities for the 
future the directors institute some compari- 
sons between the territory belonging to their 
company and that covered by the New Eng- 
land Company which are at once interesting 
and instructive. They show that as yet the 
telephone is far from being as largely used in 
the Erie territory per 1,000 of population as 
in the New England States, but they also 
show that the Erie territory is growing in 
population at an astonishing rate, and that 
the increase in the use of telephones bears a 
certain relation to this increase. 

It is very clear now, although there were 
many doubting ones a year ago, that the con- 
solidation of the Southwest, the Northwest 
and the Erie Companies, all being at the time 
virtually in the same hands and under the 
same management, was a wise move. It has 
materially simplified the organization and the 
management, and, thus far at least, has 
worked admirably. 

From what we learn from the report itself 
and from other sources we believe that the 
business of the Erie, in all of its divisions, 
but particularly in the Southwest, will grow 
very rapidly, more so even than the expcecta- 
tions of the directors warrant them in putting 
forward as probable. The State of Texas is 
filling up very rapidly with settlers of an 
excellent class, and there is no little emula- 
tion between the different towns as to which 
can outdo the other in modern improvements. 
Among these the telephone stands first, and 
towns which have not introduced it find 
themselves looked upon as old-fashioned, 
slow, and unattractive. Then again, the 
people now seeking homes in the Southwest, 
especially in Texas, are men of the pushing, 
energetic kind that believe in using every de- 
vice that will expe.lite business. They take 
more than kindly to the telephone, and very 
soon learn to depend upon it. 

The stockholders of the Erie Company are 
certainly to be congratulated upon the excel- 
lent condition in whicb their property and 
business stand at the expiration of the first 
ten months of their corporate existence, and 
upon the bright prospect that is before them. 





Prof. Hughes explains the phenomena 
of magnetism by a simple rotation of the 
particles of iron.’ He gives a full exposition 
of his theory in a paper read before the Royal 
Society, London. 
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ART ELETROUTYPING. 

The business success which has attended 
the manufacture of artistic tiles in this coun- 
try has been very largely the result of relying 
wholly upon original designs and steering 
clear of reproductions entirely. In this way 
cheap clay has been given a value which has 
made it command a high price. Reproduc- 
tions of the antique, or of modern European 
designs, may be had in any form, in metal, 
in clay, in leather, in plaster, in papier-mache, 
or even in compressed wood, but reproduc- 
tions of the original designs, made by special 
artists employed by the tile manufacturers, 
cannot be bought at any price, because they 
are copyrighted. 

There is no reason why the same idea can- 
not be profitably put into practice in connec- 
tion with electrotyping. Art electrotyping, 
in this country, has not been carried on prof- 
itably, for the reason, as we believe, that 
those who have engaged in it have confined 
themselves to the reproduction of designs 
which have become hackneyed and com- 
monplace. Beautiful as are Thorwaldsen’s 
‘‘Night and Morning,” the public is not 
ready to buy them in electrotype copper at 
prices remuverative to those who reproduce 
them, for the reason that it can get them in 
any one of half a dozen cheaper materials, 
and because they have no clement of novelty. 
But if some electrotyper will make a fresh 
start, as did Mr. Low in the mapufacture of 
art tiles, employ a competent designer and 
eschew all reproductions, we venture the 
assertion that he could find an ample market 
for his wares at prices highly remunerative. 
Of course, the better the designs, the more 
‘“‘taking”’ the subjects, the better the prices 
and the profits. The aim of an electrotyper, 
embarking in such an enterprise, should be 
to be satisfied with nothing but the very best 
in the way of designs, and he should remem- 
ber, in fixing his prices, that it is not so 
many pounds of copper that he is selling, 
but a work of art. 

The field for de-ign is limitless, and so too 
is the number of uses to which art electro- 
types may be applied. As separate ‘‘ pieces,” 
for household adornment, there would be a 
large demand, while for decorative purposes, 
in connection with the manufacture of furni- 
ture, stoves, and other articles of domestia 
use, we believe the consumption would grow 
rapidly. Art tiles have been applied and 
used in ways never dreamed of until they 
took a position as original works of art, and 
the number of ways in which art electroty pes 
could be used is, from the very nature of the 
material, much larger; for, while copper can 
be combined in construction with pretty 
much everything, there are but few materials 
with which clay may be allied without incon- 
gruily. 

Electro-plating with copper and brass has 
been very successfully employed in con- 
nection with art castings in iron, and some 
very pleasing effects have been produced. 
But they offend that severe canon of art 
which prescribes that things shall be ‘* what 
they seem.” Art electrotypes would be hon- 
est, at least, and, if of well-executed designs 
of well-selected subjects, would be in de- 
mand among the very best classes for house- 
hold adornment. 





The contract for lighting the buildings 
and adjacent grounds of the Interna- 
tional Forestry Exhibition to be held in Edin- 
burgh during the months of August and 
September of the present year, has been 
secured by the Anglo-American Brush Elec- 
tric Light Corporation, limited. The plant 
for lighting the Exhibition will be on hire, 
and will vonsist of the fullowing apparatus : 
Four No. 7 Brush are machines, working 
forty-six Brush-Sellon lamps distributed 
about the interior of the buildings, and 
fifteen Brush 2,000 candle-power (nominal) 
are lamps on the outside of the exhibition 
buildings and adjacent grounds. As in 
many parts of the buildings arc lamps would 
be unsuitable, the corporation are supplying 
two of theic E, Victoria machines, com- 
pound wound, each capable of maintaining 
250 20 candle-power 60 volt incandescent 
lamps. 
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Kansas City, and Northwestern News. 

Kansas City, June 2.—Leavenworth, 
Kansas, is being reconstricted—that part 
of it known as the telephone exchange. 
This city of about 22,000 inhabitants is 
showing up splendidly as a telephone town, 
over 350 being in use at the present time and 
new ones applied for. Having outgrown the 
present facilities, the Missouri and Kansas 
Telephone Company decided to make some 
improvements there, and the poles on the 
main street are being torn down and larger 
ones put up instead. Cables of the Patter- 
son make will be used in getting the wires 
into the operating room, General Superin- 
tendent Smith experienced considerable diffi- 
culty there at first in locating the new line 
of poles, as nearly every business house is 
supplied with a wooden awning extending to 
the curb. These evidences of rural begin- 
nings are rapidly disappearing in progres- 
sive cities of the West, and Levenworth is 
gradually awakening to this fact. Manager 
Long, of Levenworth, has been promised a 
new multiple switch-board by Mr. Smith as 
soon as he has 400 subscribers, and his ex- 
cellent management promises to soon make 
the fulfilling of that promise necessary. 

Atchison, Kansas, is also to be reconstruc- 
ted by the telephone company, larger poles 
having been recently shipped there for that 
purpose, 

The telephone exchange at Burlingame, 
Kansas, the property of the United Tele- 
phone Company, has been closed, the citi- 
zens of that town not having the necessary 
enterprise to sustain it. A public telephone 
connected with the surrounding exchanges is 
all that remains. It is quite likely, however, 
that Burlingame will yet come to the front 
and do what the neighboring towns are 
doing—sustaining lively and business-like 
telephone exchanges. 

The following from the Kansas City 
Journal on the occasion of a heavy hail 
storm, shows that when telephone men start 
out to practice jokes it would be well to 
stand from under : 

‘‘During the hail storm a wicked idea 
seized Manager Price and General Superin- 
tendent Smith, of the telephone company, 
and when some innocent parties were passing 
along by the Wales building, and wondering 
at the large hail stones, their surprise was 
increased by seeing pieces of hail about the 
size of a young iceberg coming down upon 
them. The men opened their mouths large 
enough to swallow several hogsheads of the 
hail stones, and then stooped over and care- 
fully picked some of them up, probably 
intending to set up a museum to rival even 
the baby show. The enormous stones stil] 
fell from Heaven, and there was soon quite 
a crowd eagerly picking them up. But 
wonders some time cease, and this one did 
when a sheepish lot of men discovered that 
they were sold, and perceived some parties 
way up in the Wales building generously 
throwing the ice from a_ water cooler 
down upon their heads. But when the 
crowd realized they were sold they threatened 
to wipe up the floor with the gentleman of 
the telephone, and it took them some time to 
change their minds.” 

W. J. Ferry is a distinguished lawyer of 
this city and member of the Missiouri Legis- 
lature. Yet when he tackles the fiery, un- 
tamed telephone he is willing to confess 
himself, vanquished. Recently he called on 
the manager of the telephone company and 
inquired what he could do to his residence 
telephone to prevent the electricity, during 
an electric storm, from tinkling his bell, 
making himself and family nervous. He 
was shown how by placing a picce of metal 
over the lightning arrester and thereby con- 
necting the line wire and ground wire out- 
side the bell what he desired could be effected, 
and, to illustrate, the manager placed his 
bunch of keys on the bell connecting the two 
binding posts. He thought this a good 
scheme, and the next evening had occasion 
to put it in practice, and his bunch of 
pocket keys answered tue purpose finely. On 
going to his office the next cay, he discovered 
that he had left his keys somewhere and was 
unable to get into his desk or his safe. All 
efforts to telephone to his residence proved 





‘unavailing, the operator telling him every 
time that he could raise no one. Atnoon in 
answer to his inquiry if they had been 


‘asleep all forenoon,” his family said the | 


telephone bell hadn’t rung once, nor had 
they been able to raise central office. An 
energetic search then commenced for the 
lost keys, but all without avail, until the 
servant happened to remember seeing them 
on top of the ‘‘talking machine on the 
wall!” Mr. Ferry then remembered where 
his keys were, and humbly taking them 
from off the telephone where they had been 
since the night before, completely shutting 
out all communication, he rushed down 
town offering to treat every friend he met. 
If you want to enjoy a first-class lemonade 
just say ‘“‘keys” to Mr. Ferry, or inquire if 
his telephone has ‘‘ woke up ” yet? 

In this city a schedule is furnished every 
policeman on duty in various parts of the 
city, so that every half-hour he is near a 
residence or business house telephone. By 
this means if the department at headquarters 
should want to call on any of their men 
while on their beats, they have only to look 
at the schedule to know what telephone he 
is near and then communication is casy. 
With the entire fire alarm system and the 
police department depending as much as 
they do on the telephone of this city, some 
idea is to be gained of the value attached to 
the telephone out here. Forty-seven new 
telepbones were put in in this city last 
month. 

Out of the fourteer Patterson cables 
strung up in this city, all have worked well 
except one. The chief operator found a 
‘*ground” on all the wires in a certain 
cable, and also the induction from these 
fifty wires was very noticeable. A lineman 
went out on ropes examining the cable and 
found a slight hole in the cable covering 
half way between two poles, so covered by 
the suspension wire and saddle that moisture 
could easily gatber and soak in. An effort 
to remedy this by enlarging the hole and 
pouring in hot paraffine was not very success- 
ful and it became necessary to replace the 
cable with a new one, which was done on 
Sunday, so that not a subscriber out of the 
fiity knew that for about four hours he was 
disconnected. The telephones that were 
used on Sunday, such as livery stables, 
hotels, etc., were brought to the switch- 
boards by office wire until the work of con- 
necting up the new cable was sccomplished. 
All the subscribers in that fifty were as 
much delighted with the improvement in 
their instruments—as they thought—the 
next morning, as they had been di-pleased 
with them for nearly a couple of wecks 
before. 

Frank Knight, of the Palmer Wire Com- 
pany, was in the city a few weeks ago, but 
was so rushed with business that but few of 
his friends saw him. His company is gain- 
ing an excellent trade in the West. 

Paul W. Bassart, a well-known telephone 
man of the West, now superintendent of 
the United Telephone Company, has been 
compelled to take a ‘‘ lay off” on account of 
poor health, and left last week for the Cat- 
skill Mountains His physicians say that he 
must go where there is perfect quiet, and 
this to one of Paul’s activity will, no doubt, 
be very trying. All his numerous friends 
will wish for his speedy recovery and 
return. 

A manager of a telephone exchange in 
southern Missouri sent in a voucher reading, 
“Nigger, setting pole, $1.50.” These 
graphic, clear statements of all the facts in 
the case are what make Eastern officials 
smile. 

The electric light company of Topeka has 
recently bad a controversy with the mayor 
of that city, and the present sigus indicate 
that the mayor is ahead and the city in dark- 
ness. But the electric light company claims 
to have a contract that the city will have to 
come to time on. Br-Po.ar. 





The Pall Mall Gazeite is of the opinion 
that the Underground Telegraph Bill, which 
passed both houses of the New York Legisla- 
ture and only awaits the approval of the 








Governor to become a law, is enough to crush 
the life out of any business undertaking. 





An Electrical Tricycle. 


A very clever and most ingeniously con- 
structed tricycle has lately been brought 
forward by Messrs. Ayrton and Perry, the 
great peculiarity of which consists in the 
fact that it is driven, not by the feet, but by 
electricity, thereby saving all labor. It is 
described as an open-fronted machine of the 
usual pattern, but with its ordinary driving 
gear removed, The driving wheel is 44 
inches in diameter, and close to it is a large 
spur-wheel containing 242 teeth. The motor 
is placed beneath the seat, and the armature 
spindle carries a spindle of 12 teeth, gearing 
of in'o a spur wheel, by which both motion 
and speed are regulated. The battery is 
composed of Faure, Sellon, Volknar cells, 
and is so placed as to act dircct on the spur- 
wheel, so that there is no loss of power. 
When fully charged, the battery is said to 
contain a store of electricity cqual to what 
is understood as two horse-power. The 
engire is entirely under the control of the 
rider, and pace can be regulated to a nicety. 
Such a machine will be found invaluable to 
invaiids, and persons who do not care for 
dirving horses or traveling at a very high 
rate of spced ; and, as neither fire or water 
is required, there is no fear of explosion, 
smoke or mess, 





At the annual election of the Mexican 
Telegraph Company, held in this city, on 
the 3d inst., the following gentlemen were 
electcd directors for the ensuing year: 

John A. Alexander, George Blagden, R. 
B. Minturn, Alfred Pell, James K. Gracie, 
William G. Hamilton, J. Pierpont Morgan, 
James A. Scrymser, James J. Higginson. 

The net revenue to December 31, 1883, 
was $132,850.10, from which there should 
be deducted for dividends and Mexican 
Government participation $60,702.30, leav- 
ing a surplus December 31, 1883, of $72,- 
157.80. 

The earnings from January 1 to June 31, 
1884, (June being estimated,) were $118,456; 
operating expenses, $30,00); estimated 
surplus, July 1, $160,613.80; providing for 
a dividend, payable in August, of $57,376, 
the balance, $103,237.80 bemg carried to 
reserve. The company has no debt. 





The annual election of the Central and 
Sou'h American Telephone Company, was 
held on the 8rd inst, und the following were 
chosen directors for 1884: Ed. D. Adams, 
M.. P. Grace, Wm. G. Hamilton, Charles 
Lanier, J. Pierpont Morgan, Alfred Pell, 
Theo. Disabla, James A. Scrymser, R. W. 
Thompson. The earnings of the company, 
amounting to $265,382, have becn used to 
pay its construction account. It isestimated 
that by August 1 the company will have 
paid off $301,000 of debt with its net earn- 
ings, leaving 9,934 shares of stock in its 
treasury, and no debt. From January 1 to 
June | the earning were $149,556, an in- 
crease of $83,386. The operating expenses 
were $48,000. 





A certificate of incorporation has been 
filed in the New York County Clerk’s office 
of a company for the purpose of construct- 
ing and operating lines of telegraph within 
the State of New York, the name to be 
‘*The Utica District Telegraph Company.” 
The general route is to be from New York 
City to Utica, and the capital stock is 
placed at $50,000 in 5,000 shares of the 
value of $10 each. The privilege is re- 
served to increase the capital to $100,000. 
The shareholders mentioned in the certificate 
are C. D. Haines, of Brooklyn, 2,000 sbares; 
E. T. Haines, of Brooklyn, 2,000; 8. H. 
Sterns, of New York City, 1,000 shares. 
The period fur which the incorporation is 
drawn is from May 26, 1884, to May 26, 
1983. The central office is to be in New 
York City. 
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yy A new telephone insulator has been 
invented by J. W. Tringham, of Windsor, 
Ont., and is now being experimented with 
there. 

«*, The Swiss telephone companies are 
rapidly extending their business at Geneva. 
The exchange has 560 subscribers; Berne, 
346; Basle, 420. They use the Bell receivers 
and Blake transmitters. 

«*, The following troubles are reported in 
the Argentine Republic: The telephone has 
been very eagerly welcomed in Puerto Alegro, 
8. A., about eighty firms being already con- 
nected with the Central Exchange. Since 
March 1 night service has been introduced, 
which is a great improvement. Unfortu- 
nately, formidable enemies to the regular 
working of the telephone have been dis- 
covered, of which nobody may have thought 
when the lines were erected. These are the 
vultures. They usually fly close over the 
house tops, and often get caught in the 
wires. Their struggles often place several 
wires in connection with each other, which 
causes great confusion to the subscribers. 
A number of workmen are always engaged 
in separating the wires again. As soon as 
one part is put right, the confusion breaks 
The worst of the matter is 
The law provides 


out elsewhere. 
that there is no remedy. 
that no vultures may be killed They mul- 
tiply, avd so do telephone lines. Perhaps 
the vultures will in time get tired of strug- 
gling with the wires, and will take to flying 
higher. 

*, The London Electrician says, that if 
there be a primary circuit comprising a mi- 
crophone, a Leclanche battery of, say, three 
cells and the primary wire of an induction 
coil, and a secondary circuit comprising the 
secondary wire of such coil, another Leclanche 
battery of, say, 12 cells, and two metal con- 
tact pieces, such as are used for medical pur- 
poses, and if two persons each hold a contact 
piece in one hand, and one of them lays his 
disengaged and gloved hand on the ear of the 
other, the latter will hear words that are 
spoken into the microphone, as if they came 
out of the other’s hand. At a recent meeting 
of the French Physical Society, M. Hospi- 
talier modified the above experiment by re- 
placing the gloved hand by a piece of ordinary 
paper. Two persons took hold of the contact 
pieces as before, and placed their heads to- 
gether ear to ear, with the piper between, and 
could hear all that was said at the microphone, 
Further, holding the contact pieces as before, 
these two laid their disengaged hands on the 
ears of a third person, who again heard what 
was spoken into the microphone, the hands 
appearing to talk. 

y*« Three years » zo, when the telephone 
was first introduced into Melbourne, Austra- 
lia, very few persons would have been bold 
enough to hazard a prophecy that it would 
soon become one of the most important in- 
stitutions of the city. Indeed, at that time, 
so little faith was reposed in it by speculative 
business men that the projectors of the Tele- 
phone Exchange Company had some difficul- 
ty im inducing capitalists to touch their un- 
dertaking. As time went on, however, a 
deep and general interest in the novelty be- 
gan to take the place of apathy; it was seen 
that the instrument must soon becomea great 
business engine, and the telephone was at 
last proclaimed a necessity of commercial 
life. The present number of subscribers to 
the exchange is 730, and is constantly in- 
creasing. The central office has been found 
too small for the business which has to be 
done, and removal has become necessary. 
An entirely new building has been built in 
William street, and is now occupied. Im- 


proved switching apparatus is to be employed 
fiom the manufactory of the Western Elec- 





tric Company of Chicago; and Mr. James C. 
Warner, electrician to the Western Company, 
was engaged by the Melbourne Telephone | 
Exchange Company to fit up the new prem- | 
ises, 


Annual Meeting of the Erie Telegraph 
and Telephone Company. 
Axupany, N. Y., Jnne 9, 1884.—The stock- 
holders of the Erie Telegraph and Telephone 

Company held their annual mecting at 444 

Broadway at ten o’clock this morning. The 

stock was largely represented. President 

Wm. A. Ingham, of Lowell, Mass., pre- 

sided. The treasurer presented his report, 

which was adopted, as follows: 

THE ERIE TELEGRAPH AND TELEPHONE COM- 
PANY—STATEMENT OF EARNINGS AND EX- 
PENSES, TEN MONTHS ENDING MARCH 31ST; 
1884. 




















Earnings. 
RQONCY <66:00:00% --- $8,243 50 
TESCRANGES 20.00.0050 871,200 26 
Extra territorial .... 26,406 42 
ee 63 40 
Miscellaneous....... 16,484 44 
Telegraph commis- 
GE occiveneoacewne 429 03 
WOME odiqecwurees 5,104 3: 
$427,931 38 
Expenses, 
General expenses.... $1,707 05 
Instrument rental.... 78,530 87 
NIN a. 5.6 5:4:6 000-00: 1,887 05 
Operating ......0<<0% 84,117 72 
Repairs and main- 
tenance ....... . 28,089 27 
194,282 57 
eo er ... $233,647 81 


AUDITOR’S STATEMENT. 
To Wm. A. Ingham, Esq., President, the Erie 

Telegraph and Telephone Company: 

I have examined the books and accounts 
of the Erie Telegraph and Telephone Com- 
pany for the quarter ending March 31st, 1884 
I find proper vouchers for all expenditures 
duly entered to their appropriate accounts, 
including pay-rolls, supply and expense 
bills. The ledger accounts have been com- 

ared with the journal and cash-book, and 
the stock ledger and cash have been verified 
to the date of examination. I also find stute- 
ment signed by A. G. Poliard and H. B. 
Shattuck, auditors, covering the examination 
of accounts from the time of formation of the 
Erie Company to the commencement of my 
examination. I have made a balance sheet, 
which accompanies this report, showing the 
condition of the company at this date, which 
verifies the annual report of the tieasurer. 

W. P. Lamson, Auditor. 
$172,250 00 
STATEMENT OF ASSETS AND LIABILITIES — 
MARCH 31, 1884 


ae 


Assets, 

RS a wtaricacesins $2,350,000 00 
ee 2,342,965 97 
New construc- 

eee 339,619 49 
Treasury stock.. 200,000 00 
Supplies........ 26,211 32 
Accounts receiv- 

ee 11,478 81 
i ee 9,157 7§ 


$5°279,438 38 








Liabilities. 
Japital stock... . $5,000,000 00 


Surplus ........ 61,398 81 
Advance rental 

account ...... 21,884 46 
Accounts pay- 

BOE antec 196,150 11 








$5,279,483 38 

Net gain of subscribers for 10 months, 
8,203. 

Total number of subscribers connected 
March 3ist, 1884, 8,942. 

Number of miles of extra territorial lines 
built and purchased, 3,143. 

Cuas. J. GLIDDEN. 
Treasurer. 

Albany, N. Y., June 9, 1884. 

The directors’ report, as follows, was read 
and adopted: 


The Erie Telegraph and Telephone Com- 
pany is made up of three divisions, situated 
in quite widely separated sections of the 
; country, the Cleveland division consisting of 
the city of Cleveland and county of Cuya- 
hoga, Ohio; the Northwest division, com- 
prising the State of Minnesota, the territory 





of Dakota, and three counties in the State of 
Wisconsin; the Southwest division, including 
the States of Texas and Arkansas. In the 
month of June, 1883, these divisions were 
being operated as separate and independent 
companies, with the executive offices at 
Lowell, Mass., but substantially the same 
officers were managing them all, and the 
ownership of the stock was very largely 
identical in all the companies. Consolidation 
of telephone companies secmed to be the 
order of the day, and very strong arguments 
were used in favor of it; the only objection 
that was urged in this case was the fact that 
the different companies which were to be 
brought together did not occupy contiguous 
territories. To the patties interested this did 
not seem to be an insuperable objection, and 
a submission of the matter to the stockholders 
of the various companies showed a nearly 
unanimous vote in favor of the union. The 
result of this action was the formation of the 
present company, under the laws of the State 
of New York, in the month of June, 1883, 
and the union of the three companies under 
it. Notwithstanding some adverse criticism 
upon the consolidation of such widely sepa- 
rated territories, your directors, after ten 
months of experience and management of 
the company, believe that the action was a 
wise one, and that it has resulted in great 
benefit and advantage. 

Since the consolidation, the company has 
purchased the Southeastern Dakota Tele- 
phone Company, and also the Arkansas Tele- 
graph Company, and the revenues have been 
materially increased from these two sources. 

A large amount of money has been spent 
in improving and extending the plant. At 
the time of the consolidation the Northwest 
division was generally in rather a bad con- 
ditiun. With the exception of a few good 
pole lines in Minneapolis and St. Paul, the 
construction was very poor. We immediately 
commenced a thorough overhauling and re- 
building of the lines, which was substantially 
completed last Fall, and the plants at St. Paul 
and Minneapolis, with connecting pole lines 
between the two cities, are now second to 
none in the country. Cables have been hung 
in both these places; neaily every street has 
its pole line, und the division, as a whole, is 
in a most satisfactory condition throughout. 
An excellent Jine of about 120 miles has been 
built from St. Paul to Winona, connecting 
these exchanges with Redwing, Hastings, 
and Faribault—at which places we have ex- 
changes—as well as other intermediate cities 
and towns. About sixty or seventy miles of 
trunk lines have been built, connecting vari- 
ous other places in this division. 

In the Southwest, with two or three excep- 
tions, the condition of the plant was excellent. 
The construction was good, and there was an 
entire absence of house-top lines The busi- 
ness was really commenced in this section in 
1881 and 1882, so that at the time of con- 
solidation the construction was nearly new. 
The few exceptions were exchanges which 
were started earlier, and these have been 
entirely rebuilt. A great amount of work 
has been done in this division in acquiring 
and building extra territoial lines, 2,897 
miles having been added in this way since 
last June. Many principal cities and towns 
are so far apart that telephone connection is 
impracticable; but, notwithstanding this fact, 
we have increased the extra territorial earn- 
ings from $800 in June, 1883, to $3,800 in 
March, 1884, and we shall get a steady in- 
crease in the future. 

We are now negotiating with the Sunset 
Telegraph Company, in Texas, for their lines 
(some 900 miles of wire), which, if we obtain, 
will give us all the extra territorial lines 
needed for the present; otherwise 150 to 200 
miles ought to be built in the near future. 

Throughout the Northwest and Southwest, 
with one or two exceptions, the exchanges 
are in excellent condition, and with good 
switching arrangements and room for growth. 
In the Cleveland exchange, while the service is 
good, the switches are of the old pattern, and 
it requires more help to operate them than it 
would with improved boards. We have three 
branch exchanges, but with new switches in 
the central office; one of these branch offices 
could be closed, and quite a saving in rent 





and operating expense could be made. Im- 
provements in this exchange are under con- 
sideration by your directors. 

As a whole, the property of the various 
divisions is in excellent condition. Nearly 
the entire system is on poles, and what few 
house-top lines we have give us no trouble, 
and we are in a condition to vacate them at 
any time. All new work has been done in a 
most thorough manner, and the best material 
and the most approved appliances have in all 
cases been used. 

The increase of subscribers for ten months 
—the period covered by this report—has 
been most satisfactory, and has excceded the 
highest expectations of your directors, The 
figures are as follows: 








Number of subscribers connected 
BO WR ide eercs sedaecusaes 8,942 

Number of subscribers connected June 
Re cnctesdeesiae, Gun seesseesia 5,739 
Increase in ten months........ 8,203 

Deduct number acquired by purchase 
Pl SN gaweduccinasus«nctos 318 
fe ee nee 2,885 


It will thus be seen that, aside from those 
acquired by purchase, the natural growth of 
your company in ten months has been 2,885 
subscribers, or an average of 28814 per 
month. This increase is distributed among 
the divisions as follows: 


JUNE, | MARCH,|  IN- 
| 1883. | 1884. | CREASE. 

Northwest...... | 4,842 | 2,488 646 
Southwest...... | 2,467 | 4,215 1,748 
Cleveland. .... ++ 1,430 | 1,921 491 
| 5,739 | 8,624 | 2,885 





Thus it will be seen that the Southwest 
has increased about seventy pcr cent in sub- 
scribers; the Northwest has increased about 
thirty-five per cent., and Cleveland has in- 
creased about thirty-three per cent. 

The increase of subscribers in the territory 
as a whole has been about 50 per cent., ex- 
clusive of the 318 acquired by purchase. 

The increase of extra territorial earnings 
has been still more satisfactory. In the 
month of June, 1883, the carnings from this 
source, in all the divisions, were $993.78; in 
March, 1884, the earnings from the same 
source were $4,070.88. Your directors be- 
lieve that in the future the increase of earn- 
ings from this source will fully keep pace 
with the increase of exchange subscribers. 

The question, What will the future growth 
of the company probably be? is one which 
has undoubtedly obtruded itself upon the 
mind of almost every stockholder. In an- 
swer to this question, of course nothing can 
be said with absolute certainty, but there are 
some facts which may furnish a reasonably 
safe ground from which to estimate the 
future : 

First—What is the highest telephonic de- 
velopiuent that may reasonably be expected— 
that 1s to say, taking one city with another, 
how many telephones will a given population 
use, and what is the maximum development 
in the oldest telephonic territories? 

Second—Has the Erie territory reached 
this maximum? 

Third—What will the increase in popula- 
tion in the territory probably be? 

If we can answer these questions with an 
approximation to the truth, we can give an 
estimate of the future growth of your busi- 
ness. 

1. The territory operated by the New 
England Telephone and Telegraph Com- 
pany contains some of the oldest telephonic 
territory in the country, and while the 
development there has undoubtedly not 
reached its maximum, it may safely be used 
for purposes of comparison: Taking twelve 
of the principal cities in their territory, we 
find that the proportion is one telephone to 
every eighty-three of population. 

2. Taking twelve of the principal cities in 
the Erie territory, and estimating the popu- 
lation from the most reliable data at hand, 
we find that the proportion is one telephone 
to about 105 of population ; in other words, 
suppose the population of the Erie territory 
to remain stationary, and it will call for 
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about 25 per cent. more telephone than it 
now has in order to equal the proportion in 
the New England cities. Our experience so 
far with the cities and towns in the Erie 
territory, leads us to fully believe that, 
while the extra territorial line business will 
not be so good as in New England, -on 
account of the great distance between the 
cities and towns, the demand for telephone 
exchange service there in proportion to the 
population, will be fully equal to that in the 
older cities and towns in New England. 

3. What will the increase of population 
probably be in the Erie territory? From 
1870 to 1880 the population of Maine, New 
Hampshire, Vermont and Massachusetts in- 
creased about eight per cent. During the 
same period, the increase of population in 
Erie territory was about ninety per cent., 
or more than eleven times greater than in 
the older States. That this territory has not 
reached a stationary period in population, 
but will increase very rapidly for many 
years to come, we believe to be a matter of 
common knowledge and belief. 

We have dwelt thus at length upon this 
matter because we believe that the facts and 
figures given will be of great interest tu the 
stockholders, and should always be taken 
into account in estimating the present value 
of your property. In closing this part of 
the report, bearing in mind what the growth 
for the past ten months has been and estima- 
ting the future as safely as we can from the 
facts above given, your directors believe that 
the increase of your business for the next 
few years will be limited only by the capacity 
of the company to furnish money for con- 
struction. 

We have experienced no unfriendly legis- 
lation so far, and our relations with city and 
town authorities, with one or two excep- 
tions, have been pleasant. In the city of 
Sioux Falls, in the Northwest division, the 
authorities, for some rcason best known to 
themselves, ordered the removal of our lines 
from several of the principal streets, with an 
intimation that if they were not removed 
immediately, the city marshal would be 
ordered to cut them down. Believing that 
we had some rights in the streets, and that it 
might be well to ascertain at sometime what 
they were, we applied to the courts and 
obtained a temporary injunction against the 
city authorities, directing them not to inter 
fere with our property until the matter could 
be fully heard. This order was disregarded, 
and the poles were cut down by the city 
marshal and his assistants. Upon a full 
hearing, the city marshal and all other 
parties who had a hand in it, were fined for 
contempt of court, and the injunction was 
made permanent, thus entirely vindicating 
the position we had taken in the matter. 

As will be seen by the treasurer's report 
submitted herewith, the present debt of the 
company $196,150.11; deducting the 
amount of supplies and cash on hand, the 
net debt is $160,781.00, and thcre remains in 
the treasury undisposed of 2,000 shares of 
stock. At the time of consolidation, there 
was in the treasury in cash $101,336.72. It 
was the intention of your directors to sell 
the treasury stock for construction purposes 
as needed, and could this have been done at 
a fair price, a construction fund would have 
been provided, and your debt would have 
been merely nominal. But this was found 
impracticable, and the construction has been 
carried on for the last six months partly 
from the earnings and partly from borrowed 
money. When the treasury funds were ex- 
hausted, the question was considered whether 
the dividends should be stopped until the 
earnings had increased sufficiently to provide 
money for construction, in addition to the 
running expenses and the usual dividend of 
one per cent. quarterly, or whether loans 
should be made forthat purpose from time to 
time. 

Had the expected future growth of busi- 
ness been less, we should have advised a 
suspension of dividends for a time, but 
bearing in mind the fact that we were work- 
ing a comparatively new territory, and, that 
judging by the past, the increase of the 
earninogs in a short time not only provide 
a construction fund in addition to the run- 


is 





ning expenses and dividends, but would also 
soon begin to reduce any debt we might 
create, we believe it to be a safe course to 
continue the dividends. So far the result 
has justified our expectations, and should 
the growth for the next few months equal 
our estimates, the time is not far distant 
when the company will not increase the 
amount of its debt, but will gradually re- 
duce it. 

The construction account for the ten 
months has been larger than any equal 
period in the future will require. In the 
opinion of your directors this was called for 
by the following circumstances : 

1. As before stated, some of the older ex- 
changes in the Southwest were in bad con- 
dition and have been entirely rebuilt, while 
the construction of the plant in the North- 
west, and to some extend in the Southwest, 
was such as to render n-cessary an entire 
overhauling, and the outlay of a large 
amount of money to put it into shape to 
accommodate the future growth. 

2. At the time of consolidation the Erie 
territory was almost entirely without extra 
territorial lines, the whole amount of your 
income from this sourse for the month of 
June, 1883, haviog been only about $1,000. 
The plant in the Northwest and Southwest 
divisions, with the exception of St. Paul 
and Minneapolis, consisting of isolated ex- 
changes with no communication with each 
other, it was absolutely necesary for the 
healthy growth of the business that, where- 
ever practicable, subscribers of different ex- 
changes should be given communication 
with each other, although each individual 
connecting line which was built might not 
show a large income on its cost. This 
ground is now {pretty well covered. 3,148 
miles of extra territorial line have been built 
or acquired, and the money required in the 
future will be very much less, and can be 
spent so as to show a larger return. When 
it is considered, however, that the extra 
territorial business has been increased from 
$1,000 per month to $4,070.88 in ten months, 
and that the exchange subscribers have in- 
creased in the same time about fifty per 
cent., your directors believe that the liberal 
outlay has produced a satisfactory return. 

For the month of July, 1883, the gross re- 
ceipts were $31,008.92; running expenses 
for the same month, $20,921.29. For the 
month of March, 1884, the gross receipts 
were $44,085.87; running expenses for the 
same month, $23,651,883. It is intended to 
charge to running expenses everything which 
does not make a permanent addition to your 
plant Bearing this in mind, the compara- 
tive increase in gross receipts and running 
expenses between July, 1883, and March, 
1884, will, we believe, be regarded as de- 
cidedly favorable. For the quarter ending 
December 41st, 1883, the gross receipts were 
$130,457.50 ; for the quarter ending March 
31, 1884, the gross receipts were $133,873.51. 
Based upon ten months’ business, the aver- 
age receipls per subscriber for exchange 
rentals is $52.40 per annum, while the gross 
amount of earnings per subscriber per annum 
is $60.41. 

Respectfully submitted for the directors, 

Wm. A. INGHAM, 
President. 


A ballot for directors resulted in the elec- 
tion of the following: Wm. A. Ingham. 
Chas. J. Glidden, Loren A. Downs, A. A. 
Coburn, Francis Jewett, Chas. E. Adams and 
A. C. Russell, of Lowell, Mass.; Wesley A. 
Gove, of East Boston; and W. J. McKinnie, 
of Cleveland, Okio. 

Chas. J. Glidden was elected secretary and 
treasurer. 

The annual meeting of the directors was 
held after the adjournmeut of stockholders, 
and Wm. A. Ingham was elected president. 
Wm. A. Ingham, Chas. J. Glidden and 
Loren N. Downs were elected Executive 
Committee. Loren N. Downs was ap- 
pointed gencral manager, and Wm. H. Bent, 
attorney. 

——__- ae —_—_ 


Canadian Telephone News. 
The telephone is now in full operation at 
Huntington, 





It is contemplated to extend it. 


to Dewittville and Ormiston, if adequate sub- 
stantial aid is given by the residents of these 
two placcs. There isa report of its extension 
to Hemmingford. To be a general benefit, 
however, it must reach Montreal, the market 
town of that district. 


Mr. C, F. Sise, vice-president and managing 
director of the Bell Telephone Company, 
and L. B. McFarlane, manager of the eastern 
division, have recently been spending a few 
days in the city of St. John, N.B. Their 
visit there has been of special interest to Mr. 
J. H. Wagstaff, who has for only a short time 
been agent for the company, and who, by 
close attention to business, both in the in- 
terest of the company and the subscribers, 
has so improved the agency as to win the 
confidence of the managers, and has been 
rewarded by the appointment to the position 
of district superintendent, which covers the 
management and inspection of the Maritime 
Provinces, with the head office at St. John. 
Mr. Wagstaff will continue to control the 
affairs of the St. John agency. The advance 
has been earned within ten months and with- 
out any previous experience in the business, 
and is, therefore, more to be valued. The 
company will shortly remove to new offices 
in the Bostwick building, which are being 
speci:lly fitted up for them, and, when fin- 
ished, will be very complete and comfort- 
able. 

The Bell Telephone Company are busy 
stringing in Montreal a superior new steel 
No. 12 wire. 

The Bell Telephone Company exchange 
office at Toronto, which occupies the southern 
wing of the Mail building, was burned out 
on the morning of the 24th May. The Bell 
Telephone Company employs about eighteen 
young women to answer calls and make tele- 
phone connections, six of whom were on 
duty at the time of the outbreak, their names 
being Miss Clarke, Mi-s Mackenzie, Miss 
Murphy, Miss Leitch, Miss Porter, and Miss 
McCarthy. Naturally they were very much 
alarmed at secing the smoke, and did not care 
to leave the office Had they done so, and 
passed by the elevator to the iron doors lJead- 
ing to the composing room, which were 
closed but not locked, they could easily have 
escaped by the north stairs without going 
through the experience which they after- 
wards met with. Mr. Hambly, of 7’he Mazi 
editorial staff, re-entering his room, found 
the telephone girls at the windows of their 
office, which overlooks his, but one floor 
higher up. They called to him for help, and 
he begged of them to keep calm and he would 
get assistance. Some of them were preparing 
to take a jump diagonally to the roof of the 
while building adjoining 7'he Mail building, 
and knowing the terrible risk they ran, for if 
they had missed the roof they would have 
fallen the distance of 100 feet, Mr. Hambly 
urged them not to doit. One of them, Miss 
McCarthy, made the leap, and by clutching 
at a batch of wires and sliding along them, 
reached the roof in safety. The other girls 
then went to the windows overlooking King 
Street, and screamed for help. Mr. F. Thomp- 
son, of /’he Mail business department, got a 
ladder on the roof of the white building, and 
rearing it ugainst the parapet of 7'he Mail 
building, the girls were enabled to creep along 
one by one, and passed into safety. The men 
were only just in time in doing this, as the 
girls had become terribly excited, and one of 
them was preparing to jump into King Street, 
which, had she done, she would have met 
with certain destruction. The reaction on 
her was such that when she got down in 
safety, she immediately fainted. The Bell 
Telepkone Company suffered the most, and 
their hundreds of subscribers will be put to 
some little inconvenience for the next few 
days. It is expected the two hundred wires 
are now in working order again, the men 
working day and night to make the connec- 
tions under the energetic direction of Supt. 
Neilson.— Canadian Electrical News. 


———_eae—____ 


.... The Baltimore and Ohio Telegraph 
Company has reduced the rates from Chi- 
cago and St. Louis to New York, Philadel- 
phia, Baltimore and Washington to 40 cents 
a message, 








-». The Dacia, Captain W. A. Tindall, 
left the River Thames on the 2st ult., en 
route for Pernambuco, with a cargo of some 
480 miles of telegraph cable, made at the 
Silverton Telegraph Works for the Western 
Brazilian Telegraph Company. Part of this 
cable, we hear, will be laid by the Dacia, the 
rest being transferred to the steamship Norse- 
man and steamship Viking, the repairing 
vessels of the Western Brazilian Company. 


. At the annual meeting of the stock- 
holders of the Franklin Telegraph Company, 
held at the office of the Western Union Tele- 
graph Company, Wcdnes@ay last, the follow- 
ing-named directors were chosen for the en- 
suing year: Charles A, Tinker, Norvin Green, 
Thomas T. Eckert, John Van Horne, A. R. 
Brewer, Jay Gould, Frederick L. Ames, Jos. 
F. Greenough, and Thomas Roche. R. H. 
Rochester was elected treasurer, and Thomas 
Roche clerk. 


..-. A movement is on foot in England to 
employ the blind as telegraph operators. An 
exchange says: “It is probable that the 
blind would be much quicker and more ac- 
curate readers than persons who have sight; 
and as blind persons can now be taught to 
write plainly, easily and quickly, it is probable 
that they might be utilized as telegraphists, 
both in reading and writing messages. Cer- 
tainly they could read to a clerk who wrote 
from their dictation, and thus be of great 
assistance.” 


..-. The annual election of the Mexican 
Telegraph Company was held in this «ity on 
Wednesday. The net revenue to December 
31, 1888, was $132,850.10, from which there 
should be deducted for dividends and Mexi- 
can Government participation $60,702.30, 
leaving a surplus December 31, 1883, of 
$72,157.80. The earnings from January 1 to 
June 30, 1884 (June being estimated), were 
$118.456; operating expenses, $30,000; esti- 
mated surplus July 1, $160,613.80. Provid- 
ing for a dividend payable in August of 
$57,376, the balance, $103,237.80, being car- 
ried to reserve. The company has no debt. 


..-. If Senator Hoar is successful in get- 
ting favorable congressional action on the 
bill that he has introduced into the Senate, 
appropriating $40,000 for a telegraph cable 
between Cape Cod and Nantucket, no one 
will rejoice more heartily than the permanent 
and summer residents of Martha's Vineyard, 
for, with a cable connecting the two pvints 
named, nothing would be easier than to 
stretch another cable between Nantucket and 
the Vineyard. By this means a permanent, 
though roundabout, communication could be 
kept up with the mainland. This is now im- 
possible, because of the inability to msintaiu 
a cable across the sound, between the Vine- 
yard and Woods Holl, that will work longer 
than a few weeks at a time. The Western 
Union will relay this cable, however, for the 
present season. 


.--- In Great Britain a telegram of twenty 
words, with the address, can be sent to any 
part of the kingdom for one shilling—about 
twenty-five cents of our money. On the 
Continent, where the Governments have con- 
trol of the telegraph, the rates are much 
cheaper. In Belgium and Switzerland, for 
instance, there are half-franc telegrams—that 
is, something less than ten cents of our 
money; while in Paris the telegraph system 
is supplemented by pneumatic tubes, carry- 
ing post-cards for half a franc. The English 
Government paid £10,000,000 for what was 
worth commercially not more than £7,000,- 
000; yet so great has been the increase of 
business, due to Government control, that 
the shilling rate is soon to be reduced. The 
address will, as heretofore, be free; twelve 
cents will be charged for six words, eighteen 
centsfor twelve words, and twenty-five cents 
(as now) for twenty words, 

















** It is gratifying to learn that the clec- 
trical railway at Portrush, Ireland, has proved 
both a scientific and financial success. The 
introduction of a similar mode of transit at 
some of our watering places would no doubt 
receive ample patronage to far more than 
cover the original cost of working expenses 
during the Summer months. 

* * Mr, Alan A. Campbell Swinton says it 
is better and cheaper to light small towns 
by means of electricity than by a coal-gas 
system. He compares 'he equal illuminating 
effects of gas and eleciricity in portions of 
the British Museum, and finds that while the 
former is estimated to cost $4.22 an hour, the 
latter has actually cost $1.44 an hour for a 
total of 18,809 candle-power, using the pend- 
ulum are lamps. 

* ® A statement comes from Chicago that 
the Atwater electric car and motor 1 as been 
exhibited there, running on a track with a 
24-cell battery of zine and carbon elements 
The claim made for this motor is that it 
requires only a tenth of the electric current 
heretofore used by electric motors, on account 
of increased leverage over load. It would be 
interesting to know a little more about this 
motor. 

* * The Frankfort-Offenbach Electric Rail- 
way appears to be very successful. The length 
of line is two miles. From the central sta- 
tion the electric current is carried overhead 
at a height of five to six metres by two cables 
running parallel. The conductor of the car- 
tiage makes the connection by a mechanical 
appliance. The electric power is sufficient 
to set two to three carriages, with 25 persons 
each, in motion at a speed of nine miles per 
hour. 

** M.G. A. Hirn, the well-known French 
astronomer, has devised an apparatus for 
giving the absolute actinic power of the sun. 
It consists of an alembic of copper contain- 
ing sulphuric ether, alcohol, or sulphuret of 
carbon, and exposed to the solar rays. The 
dimensions are so chosen that the quantity of 
beat received in unit time is proportional to 
the quantity of liquid volatilized and con- 
densed by the alembic. By means of Reg- 
nault’s formule the solar heat absorbed by 
the known surface is calculated from the 
quantity of liquid condensed. 

* * Dr. G. Gore, F. R &., recently an- 
nnounccd to the Royal Society that he had 
found that on passing an undivided electric 
current through a series of portions of the 
same metallic solution, that cathodes com- 
posed of different metals of equal amounts 
of immersed surface, required currents of 
differcnt degrees of density to cause deposits 
of the same metal upon them, and that the 
differences in some cases were considerable. 
Another singular circumstance was also ob- 
served, viz., that the cathode which most 
readily received a deposit was frequently the 
one composed of the same kind of metal as 
that which was being deposited. 

* * Scarcely twenty-five years ago the most 
powerful piece of artillery was a 65-ponnder, 
throwing its projectile with a velocity of 
1,600 feet per second. Now the weights of 
guns have been increased from five tons to 
100 tons, the velocities from 1,600 feet to 
20,000 feet per second, the energies from 
1,000 foot-tons to over 52,000, and the pro- 
jectiles from sixty-eight pounds to 2,000 
pounds. But enormous as these attainments 
are expr: ssed in figures, the highest or great- 
est are as nothing when compared, as some 
one has remarked, with those of the pro- 
jectiles. velocities, and energies existing in 
nature. Basing the estimate on the principles 
laid down by Helmholtz, if the earth, for 
example, be considered as a huge projectile. 
and if it could be possible to utilize the whole 
of the energy stored up in gunpowder, there 
would be required a charge 159 times greater 
than its own weight and 900 times greater 


than its own volume to impart her orbital 
motion to the earth. 





HLECTRICAL REVIEW . 


The Electric Launch—Advantages and 
Disadvantages. 

Mr. A. F. Yarrow recently read before the 
3ritish Institution of Naval Architee s an| 
intcresting description of the electrical | 
launch which was built last year by his firm, | 
in covjuuction with the Electric Storage 
Company and Messrs Samuda Brothers. 
He said that the launch was propelled by a 
current obtained from storage cells; and that 
if a primary battery could be introduced 
suitable for such propulsion, it would be an 
evident advantage, avoiding the difficultics 
and delays incident to the charging process. | 
From his own experience, he was satisfied | 
that of the power required to charge the| 
cells at the works, compared witha the ulti 


mate power given off to drive the launch | 
under ordinary working conditions, a return | 
of 45 to 50 per cent. might certainly be re- | 
lied on. The process of charging occupied | 
in time 25 per cent. longer than the giving- 
off; that is, if the boat was intended to run 
six hours, the charging should be estimated 
tooccupy 74 hours. It could be done faster, 
but with greater loss of power. Leakage of 
clectricijy was estimated to vary from 2 to 
10 per cent. per day; but it depended upon 
the degree of insulation. His experience 
was that if the accumulators were charged 
on a certain day, the boat would be available 
for use any day of the following week. Con-| 
sequently, as the vessel was ready for use at 
any time, it mizht be compared to a yacht | 
with steam always up. In the one case, | 
however, a man would have to be in con- | 
stant attendance, while in the other this was | 
unnecessary. Comparing the electrical | 
launch with a steam Jaunch, the mean speed | 
of the latter, if of corresponding construc- 
tion, would have been from 13 to 2 miles 
an hour faster than the electrical, which 
made eight statu'e miles; but in salt water, 
where the steamer would have had to carry 
fresh water and fuel, this advantage would 
be reduced. The entire management of the 
electrical launch was within the control 
of one man. Difficulties which were ex- 
perienced in the instance under review would, 
he averred, vanish on better acquaintance 
with the subject; and he would not give fig- 
ures as to the cost of working, because, at the 
present stage of development, these would 
be unreliable. In the hands of those who 
thoroughly understcod them, the wear and| 
tear of accumulators would, he believed, be 
by no means excessive or prohibitory; but | 
they might be spoilt in a few minutes | y ne-| 
elect or inexperience. As for the direction | 
in which to look for improvements, he sug 
gested that attention should be devoted to| 
reduction of weight; and inasmuch as the| 
insulating silk or cotton ran risk of destruc- | 
tion by the heat of the passing current, he| 
thought that if asbestos or some such non 
conduc or capable of resisting high temper 
ature were used, a more powerful current 
could be employed, and greater power de- 
veloped from a given weight of machine. 
Comparing the electrical system with st am, 
the advantages in favor of the former might 
be stated briefly as follows: (1) entire .bsence | 
of noise; (2) great cleanliness; (3) the whole} 
of the boat being available for passenger ac- 
commodation, the midship, or lest part of | 
it, not being occupied by machinery; (4) 
when once charged it is ready for use ata 
moment’s notice. The points against it 
were: (1) difficulty and delay in frequent 
charging; :2) greater first cost; (8) greater 
cost of working where an engine has to be 
specially laid down for the purpose of charg 
ing. Where the above objections existed to 
a minimum and the advantages to a maxi- 
mum extent, the electrical system, even in 
its present stage of development, seemed to} 
be quite available; for example, when a nat- 
ural source of power existed (such as a fall 
of water, adynamo might be easily driven 
at a nominal cost to charge the cells. If 
wished, thi- could be done at night, and the 
boat would be available during the day. 
Under such conditions the electrical system 
would, he believed, have a balance of ad- 
vantages inits favor. Electrical boats would 
be found useful for various purposes, such as 
pleasure yachts. Fitted up as torpedo boats’ 
for night attack, being perfectly noiseless 








and without funnel or fire to betray their ex- 
istence, they seemed to be eminently suit- 
able. 


—_>e 
The Electric World. 

A FRENCHMAN’S DREAM OF ELECTRICITY 
ALOLISHING NIGHT. 


La Vie Moderne amuses its readers with one 
of those vi-ions of the future which have been 
in vogue since science began to astoni-h the 
present age with its marvelous performances, 
This time it is electricity which furnishes 
the substance of the dream. The coal mines 
were giving out, and their use was almost 
discontinued except for manufacturers; gas 
had become extraordinarily dear, To take 


| its place in Paris, an American—i! is always 


the Americans now who do wonderful as well 
as eccentric things in France—had conceived 
the project of erecting a tower 350 meters 
high on the open space in front of Notre 
Dame, for whose summit an enormous nickel- 
plated reflector 187 meters in circumference 
should shed down a flood of light over all 
Paris that would simply abolish night. On 
the top of the columu a dynamo was to be 
required merely to keep the gigantic carbons 
at due distance from one ancther; at the base 
in great cellars were 2,000 elements, each 
couple of which was to absorb daily four tons 
of water and 1,200 kilograms of acid. 

In six months it was done, and Paris awaited 
the first lighting with an interest brightened 
by the news that three men, who, during one 
of the experiments, had been in the focus, 
had been melted and evaporated, and the 
American chief engineer, M. Attison, who 
was taking a spectroscopic observation, had 
been fortunate enough to note the lines of 
the human spectrum—or spectre. Their ex- 
pectations were not disappointed. A flood 
of light poured over the city, and (untike, we 
must say, any electric ligtt which we Amer- 
icans have succeeded in producing in our 
country) it turned round corners, entered the 
houses, went up stairs and lighted not merely 
the parlors, but the passageways. 

But pow came a difficulty. Paris always 
keeps late hours, but it ends by going ‘o bed; 
those who amuse themselves moderately seek 
home at midnight; those who try hard to 
enjoy life leave off at three or four at latest. 
But why leave off at all in broad daylight, or 
perhaps we should say, in broad nightlight? 
And how could one sleep without darkness? 
For a few days Paris was perplexed. It lost 
its reckoning of time entirely, and at last it 
was found necessary to fire a morning and 
evening gun in every arrondissement to let 
the people know when the change was made 
from artificial to natural, and from natural 
to artificial sun. The new light cost for the 
city less than half as much as all the private 


lights which it displaced. Of course, gas 


» pS 


| stocks went down, down, lower than Union 
| Pacific has becn going here the last two 


weeks Mme. Mackay, unwilling to have 
anything so cheap in the house, threw all 
her shares into the fire. Many persons were 
ruined, but more gained by being relieved 
from the cost of lighting, ‘‘and the Lutetian 
race, constantly bathed in living light, ac- 
quired a force, a beauty, an energy worthy 
of the Homeric ages.” 

ae 

On the Most Economical Size of 
Electrical Conductors. 

The problem of determining the most eco- 
nomical size of a conductor designed to 
transmit electrical energy for lighting, or as 
a source of power, is one of great import- 








| ance, and not difficult of sulution. 


Let E represent the difference of pot utial 
between the terminals of the main conductor 
at the dynamo, R the resistance of the con- 
ductor, 7 the combined resistance of the 
lamps, and C the total current ; then by 


Ohm’s law 
E=C(R+7) 
If H. P. represent the energy of the cur- 
rent measured in horse-power, then 
CE C*(R+7) 
nF." 
The resistance is here composed of two 
parts; and since the heating effect of the cur- 
rent, or the loss of electrical energy, in 


various part of the circuit varies directly 
with the resistance, the horse-power wasted 
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upon the conductor is evidently expressed 
by the equation — 
C?R 


H. P. = a5 (1) 


Let p be the cost of an electrical horse- 
power transmitted to the conductor for one 
hour, and v the number of hours in a year 
that the current is used; then the cost of the 
current wasted in the conductor during the 
year will be 

Loss per year = pu H. P. 

Substituting value of H. P. in (1) 
pnC?R (2) 

745 4 

Let Resp be the specific resistance (the resist- 
ance of unit length of unit cross section) of 
the material composing the conductor, / its 
length, and d its diameter, if round ; then 
the area of cross section of the conductor 
will be expressed by 





Loss per year = 





d \3 x d® 
o-*(+) 4 


The total resistance of the conductor will 
be 


Repl 4/Rep 2 
R=,@— ad (3) 
a 


Substituting this value in (2), we have 
pnC*? 41 Rp 
745 7 d? ‘ 
Let W represent the weight of unit length 
of unit cross section of the conductor; then 


Loss per year = 


W Lad 
Weight of conductor = 4 (5) 
If the cost of unit weight, in situ, be g, 


then 
gWixa | 
4 (6) 
Let ¢ be the current rate of interest, then 
Interest on cost of conductor = 
tgWixda* 
4 (7) 

Now, the cost of the conductor, and conse. 
quently the interest on that amount, may be 
supposed to vary directly with its area of 
cross section, but the resistance of the con- 
ductor, and therefore the loss of energy in 
it will vary inversely with its cross section. 
Hence the interest on the cost of the con- 
ductor and the cost of the current wasted in 
a year will vary inversely with each other. 
Now, the sum of two quantities which vary 
inver-ely is a minimum when the two quan- 
tities are equal. 

The most economical size will, therefore, 
be that with which the cost of current wasted 
in a year will equal the interest on capital 
invested in conductor. Hence 

4pnC?lRvp tigWlaxd* 
Wnrd ~ 4 
16 pn C* Rep 
ces : 9 
745 r2ig W (9) 

It will be noticed that / cancels from cqua- 
tion (8); therefore the size of conductor is 
independent of its length. 


Cost of conductor = 


(8) 


d4* = 
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ELECTRICAL, 





From equation \9) it appears that the area 
of cross section varies with the current; hence 
a copper conductor that carries 10 amperes, 
under the conditions in the above example, 
should have a diameter of 


1.8539 ae a - 
1000 = .18539 in. (nearly No. 5 gauge). 
10 


It is important now to consider the heat 
generated in the conductor by the current. 
The heat in water gramme centigrade degrees 
generated by any current in ¢ seconds is ex- 
pressed by the equation: 

H = .24C* Rit (10) 

The ratio between the gramme centigrade 
and pound Fahrenheit degrees is 

9 
5 & 453.54 
which, multiplied by .24, gives .00095251. 
Hence the heat in pound Fahrenheit units 


will be 
H = .00095251 C? Rt (11) 
Substituting for R its value in (8) 
- 4/1 Rep 
H = .00095251 C* te (12) 


The temperature to which the conductor 
will be raised in any time, supposing no heat 
is radiated or conducted away, will be the 
quoti. nt of the whole amount of heat divided 
by the weight of the conductor multiplied 
by the specific heat, Hs, of the material 
composing it. 

H 
~ weight x Hsp 
Substituting for weight its value in (5) 
= 4if 
T= Wind? Hp 
Finally substituting for H its value in (12) 


Tv QO595 Om t Rep 
T= .00095251 x 16 W =2 d4 Hap 


(18) 


(14) 


Since, in the above equation, C? and d* are 
the only variables, T is constant, under the 
same conditions, for wires of different sizes 
ach carrying its most economical current. 

EXAMPLE. 

The copper wire in the last example with 
current of 1,000 amperes, ¢ one hour or 3,600 
seconds, Hsp of copper .09515. 








LQnrarass 
a = 
—mD Rat /R a 
Ntowodlr 
ri oS i= f- Tr) ss 
nHAaS & > ic 
nora | Ss 2 
S&S 
S 
yo aS 
| | lI fea) 
Oa 2+ 19 
RQkt C= a 
in > 
3 = I 
oc SO Oslonmiis) 
omQ oS >» ols 
Dre 3S Dam |2 
a = oS S i~ la 
i- © oe > 39 = 
On mMOMWl oOnois 
te Sor] - 
hou ide uu II 
~DOeSEen . 
@ = SoCo = . 
~ So SS © jr 
a — : 
= 4 
= > ° 
> tf 
= = 
= = 


‘ 
‘ 


Lo 


In the above example it is assumed, as has 
been before stated, that no heat is lost by 
radiation or conduction. But it is evident a 
conductor whose temperature rises only at 
the rate of about 10° Fahrenheit per hour 
would soon reach a point where the heat 
given off would equal that acquired ; hence it 
could never become many degrees hotter 
than surrounding objects, especially if Prof. 
Forbes’ suggestion of making the conductor 
flat was adopted. 

I have no data for computing what this 
final difference of temperature would te for 
a wire buried in the ground (the only way to 
dispose of conductors carrying large cur- 
rents’, and it would evidently vary in differ- 
ent localities, but it is safe to assume that the 
difference would be so small that it would 
only be objectionable by slightly increasing 
the resistance of the conductor. 

W. L Hocrer. 

Physical Laboratory, Tufts College, May 

7th, 1884. 
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Postal and Bankers and Merchants’ 
Companies Allied, 


ness of the country, and are allied with the 
great Atlantic cable system of the Commercial 


THEIR BUSINESS TO BE POOLED—TWELVE | Cable Company, having connections through- 


THOUSAND MILES OF POLE LINE 
SEVENTY-SIX THOUSAND OF WIRE. 


AND 


Negotiations have been in progress for sev- 
eral days between Henry Cummins, 2d vice- 
president and general manager of the Postal 
Telegraph and Cable Company, and G. S. 
Mott, president and general manager of the 
Bankers and Merchants’ Telegraph Com- 
pany, for an alliance whereby the two com- 
panies could be operated together. On Fri- 
day of last week the Executive Committees 
of the companies agreed upon a contract, 
and the Boards of Directors approved it. 

Mr. Cummins says that the companies 
would do business in common, but the 
organizations would be kept separate. Mr. 
Mott would be the general manager of both 
companies. The contract wis in the nature 
of a pooling arrangement, running for 
twenty-five years from June 7. The earn- 
ings and expenses would be divided. Where 
both companies covered the same points, the 
division of business would be by percent- 
ages. The expenses of both organizations, 
Mr. Cummins added, would be greatly re- 
duced by the arrangement. Their offices 
would be together at all points. Mr. Cum- 
mins then made the following statement of 
the extent and plans of the allicd systems: 

‘The union of these two companies brings 
under one control about 9,000 miles of pole 
lines, with about 55,000 miles of wire now 
completed and in operation, and there will 
soon be completed 3,060 miles more of pole 
line and 21,000 miles additional wire, making 
a total of 12,000 miles of pole line and 
76,000 miles of wire. The united companies 
will have under this arrangement three lines 
between New York and Boston; three lines 
between New York, Philadelphia, Baltimore 
and Washington; three lines between New 
York and Chicago; two lines between Chi- 
sago and St. Louis; one line from Chicago to 
St. Paul and Minneapolis; one line from St. 
Louis to Kansas City and Omaha; a main 
line from Washington to New Grleans, 
through Richmond, Augusta, Atlanta and 
Montgomery, and also a line extending from 
Richmond to Norfolk, and from Columbus 
to Charleston, and from Augusta to Savan- 
nah; and a second line to Atlanta by way of 
Cincinnati, Louisville, Nashville and Chatta- 
nooga. 

“*One Chicago line runs direct by way of 
Binghamton, Elmira and Cleveland; another 
by way of Albany, Utica, Syracuse, Roches- 
ter, Buffalo and Toledo; another by way of 
Pittsburgh, Columbus. Cincinnati and Terre 
Haute. There are two lines between Buffalo 
and Pittsburgh, through the oil regions; two 
lines to Toledo from the main Chicago lines, 
and a line to Detroit. 

‘One line to Boston is by way of New 
Haven and Providence; another by way of 
Hartford, and another by way of Albany and 
Springfield. There is also a second line from 
Richmond by way of Lynchburg to Augusta, 
and a large number of local lines in Pennsyl- 
vania, New York, Massachusetts and other 
localities. 

«This combination also includes a complete 
stock qnotation or ticket system (the Com- 
mercial) now in operation in this city and 
Philadelphia, and also soon to be started in 
Chicago and other cities; also the McTighe 
automatic telephone switch-board, and other 
telephone apparatus, on which they are 
trying to build a system. The whole 
forms a complete system of land lines and 
necessary adjuncts, which will be operated 
in connection with the Bennett-Mackay ocean 
sables. 

‘‘In this arrangement between the two 
companies, neither assumes or beccmes re- 
sponsible for the fixed liabilities of the other, 
but their joint control and management will 
be composed of the best talent and the finan- 
cial strength of both companies. The ex- 
pense of operating will be reduced as nearly 
as possible to the cost of running one com- 
pany, while the business will be extended 
to the fullest capacity of the united lines, 





and run with the greatest possible economy. 
And, inasmuch as these lines reach at least 
80 per cent. of all the paying telegraph busi- 





out Europe, they cannot fail to be main- 
tained on a dividend-paying basis. 

‘It is the purpose of the united company 
to secure to the country cheap and reliable 
telegraphy, and to relieve the public from 
the present onerous and exorbitant charges 
now incurred upon telegraphic, telephonic 
and quotation business.” 

The Executive Committees of the 
companies will form a joint committee for 
their united management. E. Burton Hart, 
John Anderson and Franklin Edwards have 
entered the Bankers and Merchants’ Board to 
represent the Postal. They took the places 
of W. W. Maris, George Putnam Smith and 
8. D. Houston. In addition, A. W. Dimock, 
G. 8. Mott, the president, and J. G. 
the treasurer of the Bankers and Merchants’ 
Company, will represent in that Board the 
Postal Company’s interests. That gives the 
Postal a representation of six out of nine 
directors. The Bankers and Merchants’ con- 
trols the American Rapid and Southern Tele- 
graph companies, which will be operated 
with the others. 

The Postal Company’s Board of Directors 
is composed of sixteen members. There is 
a vacancy in it, which will be filled by the 
election of Mr. Mott. Where the Bankers 
and Merchants’ lines, now in course of con- 
struction, duplicate the lines of the Postal 
Company they will be abandoned, although 
the general work of construction of both 
companies will be kept up. The line of the 
Bankers and Merchants’ projected to Quebec 
will be stopped at Niagara Falls for the 
present. John W. Mackay, the president of 
the Postal Company, who is in California, 
has been kept apprised of the negotiations, 
and he has approved of the pooling agreed 
upon. 


two 


‘ > 
Case, 


eae 
The State of Manufacturing. 

Visits during the first half of May to the 
manufacturing towns in four counties of 
Connecticut show a condition of bu-<iness 
activity much more favorable than the gen- 
eral reports in the newspapers, taken from all 
parts of the country, would seem to justify. 
Perhaps much of this difference is to be at 
tributed to the varied character of the indus- 
tries in those portions of the one State visited. 
Machine tools, guns, sewing machines, ma- 
chine screws, bicycles, small tools, builders’ 
hardware, bench hardware, nuts and bolts, 
screw taps and dies, buit hinges, pumps, 
drop and lever presses, steam, water, and gas 
fittings, and many other branches of pro- 
ductive work of which the general public are 
in continual necd are in the usual demand. 
In no one department of productive industry 
is there evidence of a permanent falling off 
in demand, although there is a tendency to 
crowd down the prices. So, on the other 
hand, there is no unusual demand for the 
productions of any department. In some 
instances the hours of labor have been tem- 
porarily shortened; in others (two) the num- 
ber of men has been curtailed. But in the 
first instance a return to the original full time 
is shortly expected, and in the other the men 
were discharged because of a glut in the 
specialties which they produced. One estab- 
lishment that in early spring shortened its 
hours of labor, is now workiug overtime in 
its most important departments. 

Some annoyance has been caused by the 
debates and delays in Congress on the matter 
of a tariff on foreign productions as affecting 
home manufactures, and some of the manu- 
facturers attribute the falling off of orders to 
the uncertainty which this state of Con- 
gressional busixess produced. But there is 
a better feeling than there was during the 
pending and threatening of the Morrison bill, 
and it seems possible that the old notion of a 
presidential election year proving to be one 
of general business depression may be shown 
to be unfounded.—Scéentifie American. 

—— o@e--——- 


It is stated that on the Pennsylvania Rail- 
way the average consumption of fuel for all 
passenger trains is fifty-six pounds per train 
mile. 

















The flour mills of Messrs. W. and J. 
Bairstow, of Keighley, England, have been 
fitted with the electric light to prevent the 





possibility of fire. The installation consists 
of one Crompton-Burgin dynamo machine 
of the self-regulating type, and sixty-two 20 
candle-power 110 volts, which light the mill, 
boiler and engine-houses, and offices, 





The peculiarity of the Cruto incan- 
descent lamp is that the carbon is deposited 
upon a very slender filament of platinum, 
serving first as a core and ultimately forming 
a compound possessing the endurance of the 
carbon and the conductivity of the platinum, 
Selected Cruto lamps are said to have given 
17-candle power with an expenditure of only 
32 volt-amperes, while not less than 60 volt- 
amperes are required for most other 16 to 20 
candle power lamps. 

—— Hlitherto it has been the practice to 
examine the interior of newly made plum- 
bago crucibles by the aid of a gas flame, in 
order to discover any flaws there may be in 
the material; but the use of a gas flame for 
such work is both clumsy and disagreeable, 
owing to its flaring nature, and the heat and 
fumes which arise from it, and blow into the 
faces of the workmen. An incandescent 
lamp, fitted with a small reflector behind, 
will take the place of the gas jet with the 
advantage of clearness, coolness and con- 
venience. It can be inserted into the inside 
of the crucible, and the internal surface ex- 
amined at leisure. 

—— The Bridgeport Electric Light Com- 
pany was formed to use the Thomson-Hous- 
ton Company system of arc lights. and have 
about seventy in operation. They use a Lowe 
& Watson boiler, and two 50-H. P. Arming- 
ton & Sims engines, but have decided to 
change their boiler, and have ordered a 100 
horse-power tubular boiler made by the 
Pacific Iron Works, of Bridgeport, and they 
have contracted with the Jarvis Engineering 
Company, of Boston, to set this boiler with 
the Jarvis Patent Furnace, to burn cheap 
fuel, as they found it cost them as much for 
fuel to run 50 lights with their present boiler 
as it did the New Haven Electric Light Com- 
pany to run 100 lights with a boiler set with 
the Jarvis furnace. 


—— Engineering reports that a most satis- 
factory and successful electric light installa- 
tion has just been completed at the Park Pit, 
Ocean Collieries, South Wales. The motive 
power is a 6 horse-power Marshall engine, 
fitted with Hartnell’s patent automatic ex- 
pansion gear, driving a Crompton-Burgen 
self-regulating dynamo, the lighting being 
effected by fifty 20 candle-power Swan 
lamps, distributed underground and on the 
surface over the screens, workshops, and 
engine-houses. The novel feature in the in- 
stallation, however, is the very successful 
manner in which the bottom of the pit is 
lighted for a distance extending 150 yards 
into the workings to the main engine roads, 

—— Ata ball recently given in London by 
Lady Cooper, an illustration was given of 
the ease with which electricity may be util- 
ized in a ball-1oom with comparatively little 
trouble and absolute certainty. More than 
120 incandescent Jamps were employed. 
They were fed from Faure-Sellon-Volckmar 
electrical accumulator cells, which had been 
brought-in a couple of vans, and were sta- 
tioned in the coach-house at the back of the 
mansion. ‘The accumulators were connected 
with insulated wires which had been tempo- 
rarily arranged in the interior. The effect 
when the lamps were lighted was very pleas- 
ing, the temperature of the rooms was not 
1aised to any appreciable extent, and the re- 
sult of the light on colors and complexions 
was most agrecable. The electricity was 
generated at the works of the Electrical 
Power Storage Company, Milwall, and was 
conveyed from a distance of about ten miles. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
8, 1884. 


209,546 Electric fire-alarm ; George E. Hovenden 
and Edwin R. Hovenden, Grand Rapids, Mich, 

209,551 Magneto-electric machine ; Henry Francis 
Joel, London, England. 

299,552 Electro-magnetic indicator; Warren Sey- 
mour Johnson, Whitewater, assignor of one-half to 
William Plankinton, Milwaukee, Wis. 

299,561 Method of and apparatus for individual- 
izing telephone time signals; Henry B Lytle and 
John J. Carty, Boston, Mass. 

290 562 Telephone time-signal apparatus ; Henry 
B. Lytle and John J. Carty, Boston, Mass. 

299,600 Electric arc lamp; Thomas G. Turner, 
New York, N. Y., assignor by mesne assignments to 
H. A. Seymour, Wasbington, D.C. : 

209,603 Metallic circuit for telephone exchanges ; 
James C. Warner and Ernest P. Warner, Chicago, 
lil., assignors to the Western Eleciric Company, 
same place. 

209,664 Printing telegraph; William J. MceCaus- 
land, Philadelphia, Pa., assignor to William W. 
Kurtz, same place. 

209,708 Electric lamp; Alexander Welsh, St. 
Denis, Md., assignor to the Viaduct Manufacturing 
Company, of Baltimore, Md. 

299,709 Electric lamp; Alexander Welsh, St. 
Denis, Md., assignor to the Viaduct Manufacturing 
Company, of Baltimore, Md. 





A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 

If an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $10.00. Va- 
rious other Foreign patents may also 
be obtained, 


WANTED. 
Position as MANAGER or CHIEF OPER- 
ATOR in TELEPHONE EXCHANGE where 
a man can make himself generally useful. 
The Applicant is not afraid of hard work 
and can give good referenc:s, 


Address X, 
Care Electrical Review, N. Y. 








WANTED. 


Position wanted by an Electrical 

Engineer, long experienced in 
Electric Lighting and Manufac- 
turing Electric Light Apparatus. 
Address B, Care of Electrical 
Review, New York. 





Wanted. 
Exchange managers or other responsible 
parties in every city or town to act as agents 
for Gilliland’s latest invention to be used in 


connection with the telephone. Sells at 
sight. Sample sent prepaid on receipt of 


Address 
GILLILAND Mra. Co., 
Indianapolis, Ind 


FOR SALE. 


MOT The Judge” 


First introduced at the 


National Exposition of Railway Appliances, 


HELD AT CHICAGO IN 1883. 


one dollar. 





20,000 passengers carried in TEN DAYS. Also 
Successfally Operated at 


THE SOUTHERN EXPOSITION 


IN LOUISVILLE, KY. 


For terms and particulars address 


FRANK B. RAE, 


18 Broadway, New York. 


BUSINESS NOTICES. 





A. C. Norturop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and_ Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, Clarke B. Horcukiss, New York. 
Send for circular and prices. 


ALFRED F. Moores, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 


AMERICAN Evectrical Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 


AMERICAN INSULATOR Company, New York. Insu- 
lators of all sizes. 

AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 


ARMINGTUN & Sims, Providence, R. I. Engines 


for Electric Lighting and general use. 

Austin GALLAGHER, New York, Keith Electric 
Light System complete for Are Lighting. Stock for 
sale. 

BaxTER Evectric Ligut Company, New York. 
The Baxter Lamp. 

A. M. Youna, Waterbury, Conn., Leclanche Zines. 
Old style of rod with new connection. 

B. W. Payne & Sons, Corning, N. Y. The Payne 
Single and Double Valve Automatic Engine. Send 
for catalogue. 

BercMan & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 

Bouton Carpon Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

Brown.ee & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Exectric Co., Cleveland, Ohio. 
and Brush Storage Batteries. 

BuFrFALo Evectric Works, Buffalo, N. Y. 
Points and Plates. 

But Ler Harp Ruspsper Company, New York. Rub 
ber Insulators and Electrical Supplies of every de- 
scription. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 


Are Lights 


Carbon 


CurRoME STEEL Works, Brooklyn, N. Y. Steel for 
l 


Magnets a specialty ; Chrome Cast Steel. 

Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. Write for 
price list. 

ConNOLLY Brotuers, New York, Patent Attorneys 
and Solicitors. 

CORNELL UNIVERSITY, 
Engineering. 

Detroit ELectTRIc Company, Detroit, Mich., white 
oak Pins and Brackets. 

D. VAN NosTRAND, New York. 
Send for circular. 

ELEcTRIC STORAGE AND Licut Co., Buston, Mass 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 


Ithaca, N. Y. Electrical 


Scientific Books. 


GREAT SOUTHERN TELEPHONE Company, Nashville, 


‘Western Electric Co. 


Tenn. Gilliland Switchboards. 

Harvey, Starrorp & Co., Acton, Ont., 
Telegraph and Telephone Poles. 
H. M. Raynon, New York. 

purposes. 

Hotmes, Bootn & Haypens, New York. Fire- 
proof Electric Light Wire, Patent ‘‘ KK” Insulated | 
Copper and Tron Wire for Tele phone and Te legraph | 
use. Send for catalogue and prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. 
Electric Machines. 

Ivison, BLAKEMAN & TAYLOR, New York. 
all kinds and colors. 

J. O. Surras, Cincinnati, O. 
bought and sold. 

JaRVIS ENGINEERING ComPANY, Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 


Canada | 


Platinum for all 


Dynamo 
Ink of | 


Telephone Stocks 


LECLANCHE BATTERY ComPpaNy, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunxett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 


MITCHELL, VANCE & Co., New York, manufacturers 
of Electroliers and Combination Fixtures, for both 
gas and electric light. 

NaTIoNAL E.ectric Company. Washington, D. C. 
Electrical supplies and apparatus. 


New ENGLAND Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every dese ription ; also Fine 
Castings. Send for catalogue. 

O. W. Mappaus, New York. 
graver. 

Paine & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors Of Patents. 


Designer and En- 


PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & CARTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

PuospHoR BRONZE SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


RuovE IsLaAnD TELEPHONE & ELEcTRIC Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 

Royce & MAREAN, Wasbington, D.C. Dealers in 
— apparatus, Telegraph and Telephone sup- 
plies. 

ScuieicuerR, Scuumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

THE FREEMAN & Rok ELEcTRICAL SUPPLY CoMPANY, 





New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus. 
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_Swan_INcANDESCENT Evectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

THe ANsONIA BrAss AND Copper Co., New York. 
Pure Electric Copper Wire for Magne ts, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue BisHop Gurta Percoa Works, New York, 
Gutta Percha Irsulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

Tue ButLer Harp Russer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, eto. 

T. H. ALExaNnpER, Washington, D. C., 
and Counselor in Patent cases. 

THomson-Hovuston Exectric Co., Boston, Mass. 
Automatic Self-regulating System of Are Lighting. 

‘Tue Evectricat Suppiy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue 

TRENTON Iron Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

Unitep States Execrric Lieut Co., New York. 
Arcand Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Union ELEcTRIC MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 

Viapuct MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bisuorp & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WestEeRN Exectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wa. A. Harris, Providence, R. I. The Harris- 
Coriiss Steam Engines and Light and Heavy Cast- 
ings. 

Watts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 

W. R. Pore & Co., Baltimore, Md. Telegraph. 
Telephone, and Electric Lizht supplies. The best 
of everything, and at lowest prices. 


Solicitor 








THE 


ATIONAL ABINET 
“LETTER FILE, 


‘Reeatink Bet and Manufactured by 


O. C. MACKENZIE, 


Suecessor to CULVER, PAGE, HOYNE & CO., 


186 and 188 Fifth Avenue, - Ohicago. 
320 and 322 Broadway, - New York, 
SEND FOR ILLUSTRATED CATALOGUE. 


TESTIMONIALS. 
We are much pleased with your letter file and 
can recommend it as a very useful article. 


SEMON, BACHE & CO., New York. 





We do not hesitate to say it is the best Cabinet 
Letter File made, and can recommend the same to 
any and all business houses It is the “‘ boss.” 


GEO. D. BARNARD & ©O., St Louts, Mo. 








MITCHELL, VANCE & CO, 
GAS FIXTURE—== 














LECLANCHE ZINCS. 





PATENT 
Spring Connection. 
~ WOOD ZING 


——=H1 ANUP ACTURERS, 


Have added a department for the anesbuness of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
bination Fixtures for both Gas and Electric Light. 

Estimates and designs furnished upon application. 


836 & 838 BROADWAY, 
NEW YORK. 





NEW STYLE 








Old Style Rod with New Connection. 
MANUFACTURED BY 


A. M. YOUNC, 


WATERBURY, CONN. 








Circulars sent on application. | 


FOR SALE BY 





Telephone Stocks 


BOUGHT AND SOLD BY 
J. 0. SHIRAS,*® Gincimnady's. 








C. P. WHITNEY, 


General Eastern Detroit Iron Tower Co., 


TOWERS and ARCHES 


FOR PARK AND STREET LIGHTING. 


GENERAL AGENT FOR THE 


BRUSH ELECTRIC LIGHT SYSTEM 


IN THE SPANISH-AMERICAN COUNTRIES AND 


Brush-Swan Electric Light System 


IN TERRITORY , TO NEW YORK 
Cc ° 


853 BROADWAY, N. Y. 








IGH SPEED ENGIN 


_FOR DYNAMOS._ 


For sale, a new high-speed engine 
of 50 horse-power with isochronous 
governor for working dynamos direct 
aud steady at 1000 revolutions per 
minute or more. Price $800, Address, 


JOHN W. NYSTROM, 
256 SOUTH {0th STREET, 
PHILADELPHIA, PA. 


THE BUTLER HARD ROBBER Ct, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


ELECTRICAL SUPPLIES 


Bubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., etc. 


Specialties of any PRACTICABLE CHARACTER mado to order. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Cor. Nassau & Beekman Streets, 


NEW YORK. 


PHILADELPHIA, PA., 
Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. ¢. 


CORNER 6th and F STREETS. 
ELECTRICAL CASES A SPECIALTY. 
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WANTED. 

An experienced Telephone Man | 
ofsome ability. State Age, Salary 
expected, and how soon can ac- 
cept. Must give Bond. 


Address SOUTHERN, 
Care of Electrical Review. | 


PAINE & IADD, 


Il‘ LBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LAD 


Attorneys in Patent p ae 
And Solicitors of Patents, 
WASHINGTON, D.C. 


T. H. ALEXANDER, 


Ssadicitor and Counsellor in FPatent Cances, 
607 7th St., Washington, D. C., 











WANTED 
A bright experienced young OPPOSITE PATENT OFFICE. 
Telephone Inspector. Ad-| Twenty-thrce Years’ Practice. 
E t inati d ini lating t 
dress FOREIGN >» Care of salstkammmnte, Volar al Seon of Paten i Cc > 
veats, Designs, Trade-Marks, European and ‘Cen- 


Electrical Review. adian Patents. Forinformation on Patent matters, 
send stamp for my ** INS TO INVENTORS 


THE BRUSH ELECTRIC C0,,"=22:4> 


The Sole Manufacturers under all the Patents of | | 
| 
| 

| 























CHAS. F. BRUSH for j 
ELECTRIC LIGHTING, STORAGE BATTERIES, ETC, eer? stam. 














We furnish the only complete and PERFECT = —-- - —— 

SYSTEM of electric lighting. = No, of Horse | = 
THE BEST DYNAMO MACHINES. [3h 2,000. p. 1,200 p.| Required) | 
THE BEST ARC LAMPS. | 2 ; 1 | 11% | $390.00 
. 2 2 114 | 300.00 
The Only Practical Storage Batteries, }3| 2 x* | 415.00 
3 3 3 | 415.00 

d RRR 
The Purest and Best Carbon, & 64 4 | 4 | 4 | 385-00 
Our prices are the lowest, our factory the largest and | 5 | 10 8 900.00 
our business the most extensive in the world to-day. | 5 | 15 8 | 900.00 
Price, Single Lamps $50.00, Double Lamps $60.00. | : | 20 | 29 ? Yoo 
SEND FOR DETAILS, | ¥ | 30 | > 22 2000.00 
ea 45 22 2,009.00) 
THE BRU SH EL ECTRIC cP... | 8 65 | 45 [3, 600. -00) 


No. 104 EUCLID AVE., CLEVELAND, OHIO. a ee 











[NCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT C0. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN.: 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
R853 Broadwav. Cor. 14th Street. New York 
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J. H. LONGSTREET, Wurre ()AK Pins 


No. 9 Barclay Street, New York, 


Manufacturer and Dealer ‘n 


TELEGRAPH INSTRUMENTS, BRACKETS, 


Telephone and Telegraph Supplies OF OUR OWN MANUFACTURE. 
-—OF KVERY DESCRIPT ION.— Correspondence and Inspection solicited. 


ANNUNCICATORS AND BURGLAR ALARM APPAR- 
ATUS, BATTERIES AND BATTERY MATERIAL. D ETROIT ELECTRIC C0., 
Telegraph Instruments for Ratiroad Use a Specialty. COR. SEVENTH & WOODBRIDGE $TS., 
Detroit, Mich. 


MONARCH ELECTRIC CO. 


MANUFACTURERS OF 


ELECTRIC NWO'TORS,— 


= [DTWAMO ECORI MACHIES = 


a and Electric - 
——— ‘Light Appliances; also, 


GENERAL ELECTRICAL SUPPLIES 


ata | 





AND 























The most perfect 
electrical motor in 
existance for run- 
ning Sewing Ma- 
chines and Dental 
Tools. In fact any 
machinery requir- 
ing only a small 
amount of power. 

We solicit corre- 
spondence with 
parties wishing ter- 





PRICE OF MOTOR, 





ay 








ritory for our Elec- 
tric Light System 
and Motor, which 
embraces features 
of merit that make 
them superior to all 
others, being per- 
fectly automatic, 
self-regulating. 
easily managed, 
ec 2nomica! and ef- 
ficient. 





SslL5.00 NET. 


OFFICE, 147 FULTON STREET, 





ENTION THE REVIEW. 





NEW YORK. 





THE MORSE LEARNERS’ INSTRUMENT THE BEST, 



















complete with Battery, Book of In- 
struction, Wire, Chemicals and all 
fs Cc e veicnstaiented materials for operating. 


“Morse ” Instrument alone, without saibier... . we peebessuieguetsde subs boenesyc0bes teherteesesnpenisewiernen $3.00 
| “ Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 3.75 
| Cell of battery complete.........cce.scessecsceccceeceeccecnree  Soetececceseceees erasesscceseessceeseesees 65 


| 


| ‘Morse Learners’ Instrument without battery, sent by mail........+-++++-++serrrr ert ereeceeeees tees sees 
( Battery cannot be sent by mail.) 








{> Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. 


(2 We will in every case refund any remittance made us for these <= 
goods, if they are not feund to be entirely satisfactory. 


You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 











The 66 Mors e 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SBT OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J. H. BUNNELL & CO., 
No. 112 Liberty Street, New York. 
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Fiuidity, Cc ‘olor and Due 


PENG NK | WAAKOCTPMPOBAHHbIE KATAAOT VM - LECTRIC LIGHT TOWER 


~<seme XE O/T E ee 
pee oe, Blue Black, and ELGIN; i Oa 
tvieen. Blakeman, Taylor & Co., N. Y- 


IN FIRST CLASS STYLE MT a tieeea een tee c0., 
THE AMERICAN INSULATOR CO. OF NEW YORK 














cade 

















0.W. (h 
Nate Wh As WNT 7 


GEORGE §. BOWEN, General Manager. Elgin, Ill. 











_————— RADE MAR 
These carbons are made of the calls attention to  ‘* DOUBLE PETTICO A *? patent glass insulators, which for high insulation, 
BEST MATERIALS, | their new full screw beauty, strength, durability, and perfect screw ex- 


cel any insulator ever invented. The large Telegraph Com- 
panies are now using our “ Double Petticoat” Insulator ex- 
clusively. 


and with the latest improved machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 inch 
to Linch in diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Spec ial attention is given to the manufacture of 
all sizes to order 

Price Lists and full information furnished on ap- 


plication. 
Price, for 18 ounce ** Double Petticoat” Bnewinte, 5% cents, 


BOULTON CARBON WORKS, & Se oes, pe acre 


PAYNE AVYENUE, ‘ DOUBLE PETTICOAT.” LIBERAL DISCOUNT TO THE TRADE. STANDARD. 


omvere’° THE AMERICAN INSULATOR Hee 
THE EXCELSIOR TELEPHONE WIRE. 





To the American Insulator Company of New B fag 

GENTLEMEN, New York, April 20, 1884 

Ihave made several careful comparative tests of your “ DOUBLE PETTICOAT” Glass 
Insulator and the ordinary g glass insulator heretofore universally used by the different Tele- 
graph and Telephone Companies, and as a result find the SUPERIORITY of your Double Petti- 
coat Insulators to range from 80 TO 83 PER CENT; the highest per centage of superiority 
occurring in the worst weather, just the time it is most needed. 

Yours truly, G. A. IAMILTON, ELecrrictan, WESTERN UNION TELEGRAPH Co. 


We have two sizes of the larger ** Double Petticoat” Glass, viz. 22 
ounces and 18 ounces. 

Price, for 22 ounce ** Double Petticoat” Insulators, 6!4 cents net, de= 
livered on the dock at New Yor 














—— RECOMMENDED FOR ° Table Showing Tests of the Excelsior Telephone Wire. 


High Conductivity, non-lia- a = Put up = euthinnues 
bility ‘to corrosion, great alin nena Strain | in 6 Inches ee _ lengths of one-half or one 








tensile strength,and power | No1z.... ssohms.| s55lbs | GO | §27.00 | mile, a: as 3 desired. 
of vat alana stretch, ~ 7: . iy . oa ¢ 72 pate | Samples ana . 


sagging, and lightness of | | ae ; 
weight. | 16....| 23.8 “ 120 “ % | 10.00 | aor = 


63 ** 86 14.50 Further Information 
) On Application. 


THE ELECTRICAL SUPPLY COo.., SOLE AGENTS, 


17 DEY STREET, NHW YORE. 


"THE THOMSON-HOUSTON ELECTRIC CO. 


| Principal Office, 131 Devonshire St., Boston, Mass., 
FURNISHES THE 
' ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
: TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
| In all desirable qualities of Etxorrio Aro Lianrs the THOMSON-HOUSTON SYSTEM 

American Bell Te rT hone (4 | has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 

| more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 








-— a oe 





WM. H. FORBES, THEO. N. VAIL, WM. R. DRIVER, THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
President. Gen'l Manager. Treasurer. | best system of arc lighting, and the best Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 
a ten Minnie ena tek Reins | ; i 
anon aa P vino . i. y ron bose Mes or The Thomson-Houston System has been awarded superiority in all the competitive tests 
\. atents a : i paige “xi — ame" | to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will lx 
for the Electric Speaking Telephone, ’ 





sent on application. 





and other patents, covering improve 
ments upon the same, and controls, 


Moocesssecc New Enavanp Butt Co 
under an arrangement with the West- 











\ . ern Union Telegraph Co., the Gold 
‘i PATENTE and Stock Telegraph Co., the Ameri- PE Sa, an. I. 
“ a can Speaking Telephone Co., and the MANUFACTURERS OF 
a: Harmonic Telegraph Co., the Patents 
Hs owned by those Companies, and is 
4 2 prepared to furnish televhores to the BRAIDING 
iy : le citizens of the United States through 
° fc its local Licensees, on the following 
F systems: 


MACHINERY 


Telegraph, Telephone and 
Electric Light Wire 


EXCHANGE, 
r 8 PRIVATE LINE, 
: SPEAKING TUBE LINES: 


=| Those desiring instruments on Pri- 











vate or Speaking Tube Lines, or con- aia 
nections on Exchanges, will please 
apply to the nearest Licensed Lx- 
_— change, wien their case will be brought $ 
to the attention of the proper local 
Company. pana 


Any further information will be 
gladly furnished on application to the 
Company at ils office, 


No. 95 MILK STREET, BOSTON, MASS. 


Braiders of every desertion, 
For Silk, Worsted and Cotton Braid. 


FINE CASTINGS 


A SPECIALTY, 


All persons using telephones not licensed by this Company, are one by respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 
‘uli extent of the law. 











June 14, hia EBLBOTRICAL REV IHW - 





MANUFACTURERS OF 






B R y.% S =¥ Trade irculars and q CONTRACTS 
| practical treatise on Steam ‘j PROMPTLY 
EXECUTED. 















bHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS | 
OR SHELLS, - 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 


Lipper Cerman il op, ahem rat 





| ‘Taese engines are carefully constructed for heavy and continuous our at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y. 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 


WATTS, CAMPBELL & C0,"=W4R* 


MANUFACTURERS OF 








THE PAYNE 
7” and Double Valve ame Engine, 
IS 


Improved Corliss 


Grn 


IN FULL VARIETY. 


Sizes Varying from 30 to 2000 H P. 
}: Preferred above all others by 
w= the United States and Brus h 
= Electric Lighting Co.’s for re 
larity of speed and econo my 
g or or Beam, Condensing, Non-Condensing or Compound 


SE — DPD FOR CIRCULAR. 


The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 
UNEXCELLED. 





per cent. better regulation with 
our single ‘slic de valve » automatic engine than can be at- 
tained by any other engine in the market. For | ; 
sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., “ai 
Hill, C lark & Co., Bost« yn, Mass. Write for Circular a 
No. 36. B.W. Payne & Sons. Box 1450,Corning,N.Y. | = . 


MAGNET STEEL 


AND ALL KINDS OF 





egu 











CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 





And warranted superior to all other branas 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 








"O37 LNV¥YND AWONODZ LS3HDIH 


Cc. P. HAUCHIAN 


Superintendent. 


Ss. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, JR. 


(Established 1856.1] 
Nos. 109-115 COURT ST., BOSTON, MASS, 


AUTHORIZED MANUFACTURER OF-—— 


BELL TELEPHONE CO. 


Sam «—««Magnoto, Crank and Push Button 
tee €. 


CALL BELLS, 
ELECTRIG BELLS, 
DISTRICT BELLS 


AND 





iDE, SPRINGFIELD, 





A. L. ILLINOIS, U. - A. 


SOL. Ro BD RCo. 


WME 


“Deano Btct Irie} plachines. = . 


te hisvir 0, 


VICTOR BISHOP & CO. 


IMPORTERS OF DIAMONDS, 











Switches for Exchanges 


Annunciators, &c. 





Telegraph and Electrical 
Wire, 
Insulators, and Telephone 


Instruments, Batteries, 


PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


«<STABLISHED 1837. No. 33 MAIDEN LANE. NEW YORK. 


Supplies of every description. 


JARVIS ENGINEERING CC... 


BOSTON. 
Boilers Set with the Jarvis Pai- 
ent Furnace to burn Pea Coa!. 
Screenings or Slack without a 
blower. Send for Circulars, 








The Coe Brass Mis tp The Buckeye Automatic Cut- of Engine ’ 
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“A.C. NORTHROP, 


tron aud Brass Machine Serews 


ZINO IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Pars for Telegraph and Telephone Instrumenty 


AANUFACTURED FROM 
Iron, anam, ue, or Zins. 


Opportunity to Estimate on patented articles 
from Sheet Metal. Rod or Brass Castings, respect- 
fully solicited. 


H. M. RAYNOR, 
No. 25 Bond Street, 
New York. 


EsTABLISHED 
1859. 
















All Forms 


FOR 


ALL PURPOSES, 
Wholesale and Retai! 


ESTABLISHED 1864 


WILLIAM A. HARRIS 


MANUFACTURER OF 


HARRIS -CORLISS 


STEAM ENGINES 
Wich Harris’ Patented Improvements 
ALSO 


Light and Heavy Iron Castings 


PROVIDENCE, R. I. 


Send for copy *‘ Engineers’ and Steam 
Users’? Manual, by John W, Hill, 1. E. 


Price, $1.25. 
CAS 


7 0 TT 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
‘When ores all ge Ceases. 


Works without 


| 











boiler, steam, coal, 


\ ashes or attend. 
ance. Successfully 
adapted instead of 

jy steam power in all 

Y industries and of- 


fers special advan- 
tages for running 
— ~* i shin: 

er xv Telegraph 
ana Tele snes as wells as sLightin’ purposes. ’ 


Built in Sizes of 1,2, 4, 7,10, 15 &25 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
. E. cor. 33d & Walnut, Phila. ¢ 
m4 Office; 214 Randolph Street, Chicago. 


oe 


TELEPHONE WIRE, 


Insulatea and Bare. 














sa 
/ Plesp des. B, tony e. 
Combines High Electrical C Conductivity and Resist: 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16,17, and 18, Stubs’ Gauge 


ADDRESS ; 


The Phosphor-Bronze Smelting Co, ‘limited, 


612 ARCH ST., PHILADELPHIA, PA.’ 
| Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Cole Manufacturors of Phosphor-Brenze in the United States. 








NTI-BEL 


TELEPHONES. 


A new Anti-Electric Speaking Telephone, 
for private line purposes, combining tele- 
| phone, transmitter, and call device, in one 

instrument. Send for descriptive circular and 
price list. 
Address, ANTI-BELL TELEPHONE CO., 


82 Devonshire Street, Boston. 








HELBOTRICAL SV ew - 


14. 


TO INVESTORS. 


The Kerrn Evecrrio Company having se- 











THE 


| 
nea ec al Vets am Battery, 


cured and paid for valuable patents covering | 









a complete system of Electric Lighting, and 


having demonstrated the economy and relia- ug —= 


= 
' «a 
se Ai 


mh 


bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 


offered for sale at $20 per share. For full | MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE | 
MAGNET WIRE, | 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: | 
No. G7 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. | 
W. H. SAWYER, Secretary and Electrician. 


| SPIRAL © 

TELEPHONE! 
WIRE. 

For Long Shor Distance Telenhoning 


Patents allnwed April 24, July 25, 1883. 


| 
particulars address, | 
* AUSTIN GALLAGHER, 
Drexer Buriipina, | 

Cor. Wall and Broad Sts., N. Y. 


* Refers to Proprietors of the ELEcrricat Review. 











PARTRICK & a 


‘The BEST Onan Cironit Battery i in the 
World and the CHEAPEST. 


| Combines all the advantages of the best of the 
others, without any of their disadvantages, 


Thousands sold monthly, Bend for circular. 


Manufactured and sold by t 


LAW TELEGRAPH CO., 
140 Fulton St., New York. 

















LECLANCHE 











Electric Annunciator. 


(PATENTED EB. 16,1875. ) 

We guarantee our Annunciatorto be the most 
SIMPLE, durable and reliable ampere ral in the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NEC ESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, etc., by addressing us 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, etc. 


PARTRICK & CARTER, 


American Spiral 


Telephone Wire Company, 





43 Milk Street, 


114 SOUTH 2d ST., 
PHILADELPHIA, PA, 


BOSTON, MASS. 








Size of Jar, 6x4t inches. 


THE CREAT 


‘TELEPHONE BATTERY. 


| Prism mittens, Complete. 


Viaduct Manufacturing Co. 


OF BALTIMORE. 


(Successors to late firm of Davis & Warts.) 
The Standard Open Circuit Battery of the World. 


A. G. DAVIS, President, 
| OVER 500,000 CELLS NOW IN USE IN THE UNITED STATES 


ELECTRICAL GOODS OF EVERY DESCRIPTION. | vohaela berg 


ADOPTED BY ALL THE 
Telephone, Telegraph, Electrio Light and * 
American District Supplies. | Telephone Companies. 


SEND FOR ILLUSTRATED CATALOGUE, THE SIMPLEST, CLEANEST, MOST DURABLE, 


MAGNETO SIGNAL BELLS. “icc.svcné ear 


Beware of Infringements and Cheap Imitations, 
NO BATTERY REQUIRED. 


«| LECLANCHE BATTERY CO, 
$4, to $6, each. Discount on larae lots. 





| 149 W. 18th St., N. Y., or 
| L. G. TILLOTSON & CO., 5 & ¥ Dey St., N.Y. 








MANUFACTURER OF SUPERIOR 


THE ELECTRIC 


STORAGE AND LIGHT C0. THE FREEMAN & ROE ELECTRICAL SUPPLY C0., 


5&3 ee. N.Y. 
. Electric Motors, "Dynamos and 


95 Milk St., Boston, Mass. > Deciric Light Machines 
Organized under the Laws of M of | Massachusetts, ™, TELZGRAPH and a 
3 APPLIANCE 






OF EVERY Saslameenin, 


aed Leariers b astrameats Alara 


: le Agents 
Sta The Excelsior ‘Electric 
7 Call Be $1. bs 
The""Toy’* Telephones 1 
The Freeman & Roe Hotel 
Annunciator. 
Furnish Estimates for ail 
promptty execute all Electric 
ork for Architects, etc. Send 


OWN THE PATENTS FOR 
Faure’s Storage Batteries, 


Electrical Energy Accumulators, 


FOR 
MASSACHUSETTS, RHODE ISLAND 
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Tht BERMAN nH & HAD BANTE, 


The Greatest Open 
Circuit Battery 
in the World. 


Superior to the Leclan- 
che and all others, for 
Telephone, Annunciatcr. 
Burglar Alarm, and all 
open circuit work. 


Price (corplete) $1.20. 
Liberal aged to 
dealers, 
Send for descriptive Cir- 
cular and Price List. 


BERGMANN & CO. 
Electrical Works, 
292, 294, 296 & 298 


Papp fOct. 16, 1883, AVENUE B, « 
(Nov, 20, 1833. NEW YORK, N. ¥. 
























for Circulars, Corres, 
solicited: es sta 









AND CONNECTICUT 
ee BUFFALO, N. Y. 


CORNELL UNIVERSITY. 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 


Entrance Examinations Begin at9 A.M., 
June 16 and Sept, 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 


JUST OUT. 


Electricity, Magnetism 


AND 


Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRICE, $2.50 
$79 TAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 











PATENT PoRTanL & ADJUSTABLE 
CROSS ARM HOLDER. 


No more weakening of poles by cutting 
gains or mortising. Can be attached 
to any pole and changed when 
desired. Hundreds of these 
Holders now in use. 
Recommended by practicable line build- 
ers. For information and circulars, 


WH. KLINE, Supt. Teles, 
TOLEDO, O. 





C. H. MOORE & C0., 


SOLICITORS OF 


American and Foreign Patents, 
ELECTRICAL APPLIANCES A SPECIALTY. 


Interferences, Appeals, and all business before the 
office and the courts given Lebwmgh attention. Ad- 
ddress Lock Box 490, Washington, D. C. 
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THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines, | 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Ship, 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 












CEDAR 


TELEGRAPH POLES 


From 25 to 60 Feet in Length, 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICH. 


{Please mention this paper.1 


HANDSOME POLE S&D0RAsLe. 


a 








CANADIAN CEDAR POLES, the best 
im use; live 25 t 35 years: good ap- 
pearance, Prompt delivery at Buffalo. 
Black Rock or Suspension Bridge, N.Y. 
Cheap for spot Cash. Address. 
HARVEY STAFFORD & CO., 


ACTON, Ont,, Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
1413 G STREET, WASHINGTON, D.C. 


Estimates furnished. Correspondence solicited. 





W.R. POPE & CO. 


Corner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES 





The Bishop Gutta-Percha 





Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 

50 Regular Sizes. One to Ten Conductors. 
Subterranean Telegraph Cables, 
Hempen-Armored Covered. 

Aerial Telegraph Cables, 

Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


&s used by the Metrop Teleph & T h Co, 


Torpedo Cables, 
ded by the E and South American 
Governments. : 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office Wig, kacting and Connecting 


re, 
For Subaqueous Mining and all other Electrical purposes. 


Mark s Compound Insulated Wire, 
- or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 
ALSO HAVE ALWAYS ON TIAND: 
Wires of every variety of Insulation, 
Magnet Wire, Telephone Flexible Cords, Flexible 





‘erap 


R 











Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 





Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or Copper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.—- Zxtract from 
‘ables, by Willoughby Smith. 


Report on C 
MANUFACTURED BY 


The Bishop Gutta~Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25thSt., N. ¥. 
OFFICE AT THE WORKS. 


Rhode Island 
Telephone and 
Electric -Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Satty Appliane, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 

. 


HENRY HOWARD, President. 
C. T. HOWARD Treasurer. 


























ELECTRICAL RAVIEHW . 


15 
FRANK F.BULLARD, _ 
Gen’! Manager. 





W. C. DEWEY, 
Treasurei. | 


8. W. FRENCH, 
President. 





PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 





CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us guaranteed to be equal to the best. Testimonials furnished lh 


desired. Put up in half-mile lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an Inch. 
No. 4—.225 No. 7—.177 No. 10—.135 No. 15—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


ELECTRIC MOTORS. 


Inventors, or others, having a completed or 
partially completed electric motor, and desir- 
ing to introduce same into general use, are 
requested to communicate full particulars, as 
to size, power developed, and terms to 


aS. B. x « Box 167: ° 
° 
BOSTON, MASS. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c.,Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 





THE 


United States Electric Lighting Co. 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for themost COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 


incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


Leonard E. Curtis, See. Ph. Ferd. Kobbé, Treas. 
TRUSTEES: 

Edward Weston, Henry B. Hyde, 

John A. Stewart, Charles R. Flint, 

Louis Fitzgerald, George W. Hebard, 


George W. Hebard, Pres. 


Anson Phelps Stokes, 
Ilenry Day, 
Leonard E. Curtis, 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


&@ SEND FOR CATALOGUE. sy 





R 
J. W. DUXBURY, Sec’y and Gen. Manager. 
F. H, GARDINER, Assistant Manager. 


Perfect Automatic Reguiation in both Systems. 
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Western Electric Company. 











(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE APPARATUS 


AND SUPPLIES OF EVERY DESCRIPTION. 
Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 
Magneto Call Bells, Telephone Exchange Switch Boards, ete. 


UNDERGROUND AND AERIAL CABLES, 


Correspondence Solicited. 
I 


CHICAGO, BOSTON, NEW YORK. 
KERITE INSULATED 


A. Cc. DAY tits sre 
WIRE & CABLES, 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 
Anti-Induction Kerite Telephone Gables, 





MANUFACTURI OF 





Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMIXENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Tlomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 
A DIPLOMA 


FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.”? 


GENERAL 


CLARK B, HOTCHKISS,—120 BROADWAY, NEW YORK. 
THE BAXTER ELECTRIC LIGHT CC. 


Is prepared to negotiate for New 
Piants. Complete. 


AGENT: 





saat) ~ BAA TSR 


IMPROVEMENT IN 


ELECTRIC LAMPS 


Is THE 
Greatest Invention in Arc Lighting 
yet made. 
Efficient, Reliable and More Economical than any 


System. SAVES FROM ONE-HALF TO THREE-QUAR- 
TERS THE COST OF CARBONS. 
\ For terms for territory and cost of Baxter attachment, 
| address: 
THE BAXTER ELECTRIC LIGHT COMPANY, 
MILLS BUILDING, 
NEW YORK. 


The Kevstone Electric Co. of Philadelphia, Agents for Pennsylvania. 








BLECTRICAT. REVIEW. 


| 
| 


other Lamp in the World, and can be applied to any ed ae oe 
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HE ANSONIA BRASS & COPPER CO. 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 

Patented Fire-Proof Electric Light Line Wire, 

PATENTED FIAE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 

“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 

Wrought Metal Gongs for Annunciators, 

&e., Zine Rods, 
WAREROOMS : 

‘19 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, previ, Conn. 


‘Telephones, Battery Copper, &c., 











HOLMES BOOTH & HAY DENS, 


MANUFACTURERS OF % 


HARD DRAWN COPPER LINE WIRE 


FOR TELEGRAPH and TELEPHONE. 








ELECTRIC LIGHT WIRE, 
Magnet Wire, Patent “K K” Copper and Iron Wire, 
Red and White Iron Line Wire. 

NEW YORK, BOSTON a Pe eee core 
BRIDGEPORT BRASS CO. 
BRIDGEPORT, CONN., 
BRASS, COPPER AND GERMAN SILVER 
WIRE 4n> ROLLING MILLS, 
Bare and Insulated Copper Wire for Electric Conductors a a 
BRIDGEPORT ELECTRIC MFG. CO. 

QUICK ACTING ENGINE. 





SELLING AGENTS: 
JARVIS ENGINEERING 00., 
61 Oliver St., Boston. 
POND ENGINEERING 00., 
St. Louis, Mo. 
J. F. RANDALL, 
Warren, Ohio. 
JOHN 2. MARELE, 
Detroit, Mich. 
H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T, W. ANDERSON, 
Houston, Texas. 


MIJNSSEN & CO., 


Amsterdam, Holland. 





M. F. MOORE, Gen. Agt. 


15 CORTLANDT ST., NEW YORK. 








~~ THE ELECTRICAL SUPPLY CO. 


Insulated Wire 


OF EVERY DESCRIPTION. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 





ELECTRIC LIGHT, = 
TELEPHONE, AND 
TELEGRAPH SUPPLIES 


Warehouse : 47 DEY ST, NEW YORK, 














